Apical%

Bushfire and Planning

Moorebank Logistics Park West Precinct

Basin 6

Autumn Stormwater Network WaterQuality
Monitoring Data & Reporting April 2025

Site image: retentlon basm 6 MPW (Aplcal image April 2025)

l|Page



Prepared for: MID Plumbing P/L
Prepared by: Daniel Anderson (BEnvSc, MEnvSc)

Romy Brien (BSc NRM)

E-mail: daniel@apical-bushfire.com.au
Phone: 0415617771

Office: PO Box 149 Kiama NSW 2533
ABN: 656 420 10 400

Consulted Documents / database.

Australia and New Zealand Guidelines for fresh and Marine Water Quality (2000)
NATIONAL WATER QUALITY MANAGEMENT STRATEGY - Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (2000) - Volume 2 - Aquatic ecosystems

Bureau of Meteorology — Australian Government Australia's official weather forecasts & weather radar - Bureau
of Meteorology (bom.gov.au)

Moorebank Intermodal Precinct West — Stage 3 (SSD 10431) | Assessment Report March 2021
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-
to-IPC.pdf

WQM Report Western Precinct _Basin 6_Autumn 2024 — Apical Bushfire and Planning - April 2024

WQM Report Western Precinct _Basin 8 Spring 2024 — Apical Bushfire and Planning - October 2024

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 7709 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Lot 2 DP 1197707 Part Lot 3 DP 1197707 Part Anzac Road and Moorebank
Avenue public road reserves Development: Moorebank Precinct West Stage 2 (MPW Stage 2)

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 10431 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Moorebank Precinct West Stage 3 (MPW Stage 3)

Australian Laboratory Services (ALS) Work Order EW2402561 Certificate of Analysis Water Sample Data 09"
April 2025.

Liverpool DCPLiverpool's Development Control Plans | Liverpool City Council (nsw.gov.au)

DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.

https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-
environmental-mgt-guidance-pfos-pfoa.pdf

Development Consent SSD 7709 - Section 4.38 of the Environmental Planning and Assessment Act 1979

https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-
precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-
conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf

2|Page


mailto:daniel@apical-bushfire.com.au
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
http://www.bom.gov.au/?ref=logo
http://www.bom.gov.au/?ref=logo
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://www.liverpool.nsw.gov.au/development/liverpools-planning-controls/liverpool-development-control-plan
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf

Glossary

The following definitions apply to terms used in this report. Many of these definitions are consistent
with relevant national literature and cited where appropriate.

Current status trigger value

Concentrations of water quality indicators that reflect existing ecosystem condition, and therefore
provide a target for ecosystem maintenance and a benchmark against which future water quality
trends may be monitored.

Environmental value

Particular values or uses of the environment important for a healthy ecosystem or for public
benefit, welfare, safety or health and requiring protection from the effects of pollution or
degradation (Environment Australia 2002).

Indicator
A parameter (biological, physical or chemical) used to provide a measure of the quality of water or
the condition of an ecosystem (Environment Australia 2002).

Low-risk trigger value
Concentrations (or loads) of key performance indicators [of water quality] at which if not exceeded,
there is a low risk that adverse biological effects will occur (ANZECC 2000a).

Median

The middle reading, or 50th percentile, of all readings taken. i.e. of the readings 10, 13, 9, 16 and
11 (re-ordering these toread 9, 10, 11, 13 and 16), the median is 11. The mean (or average), is
the sum of all values divided by the total number of readings (which in this case equals 11.8).

Reference condition

Refers to a site which is unmodified or minimally modified from ‘natural’ condition. Most commonly,
reference sites are subject to limited disturbance from human activity. The reference condition

then serves as a standard or target against which environmental change in other similar sites can

be assessed.

Trigger value
A concentration that, if exceeded, would indicate a potential environmental problem, and so

‘trigger’ a management response, such as further investigation and/or remedial actions (ANZECC
2000a).

Water quality guideline

A numerical concentration level (e.g. of a contaminant) or narrative statement (e.g. visual
appearance of a water body) recommended to support and maintain a designated water use
(ANZECC 2000a)

3|Page



1.1 Background

The Sydney Intermodal Terminal Alliance (SIMTA) received approval for the construction and operation
of Stage 3 (the Project) of Moorebank Precinct West (MPW), which comprises the third stage of
development within the Moorebank Precinct West under Development Approval SSD-10431.

The proposal is SSD under clause 19 of Schedule 1 of the State Environmental Planning Policy (State and
Regional Development) 2011, as it is development for the purpose of rail and related transport facilities.

The MPW site is located on the western side of Moorebank Avenue and forms the western section of
the Moorebank Intermodal Precinct (Figure 2). The MPW site is approximately 2.5 kilometres (km) from
the Liverpool city centre, 27 km south-west of the Sydney Central Business District (CBD) and 26 km
west of Port Botany.

The MPW site is irregular in shape, approximately 3 km from north to south and 960 m from east to
west at its widest point and covers an area of approximately 220 ha. It is situated between the Georges
River to the west (with the SSFL running north-south to the west of the river); and Moorebank Avenue
to the east.

Works on the MPW site to date have commenced under two current and active development consents:

e MPW Stage 1 early works, which provides demolition, rehabilitation, remediation of contaminated
land, and the establishment of construction facilities and access including site security (as part of the
SSD 5066 consent)

e MPW Stage 2, which provides for the construction and 24/7 operation of an intermodal facility and
associated warehousing (SSD 7709).

Across the entire precinct there are six onsite detention basins. Bioretention/biofiltration systems also
make up the stormwater management infrastructure within the site.

This water quality monitoring program is guided by the Stormwater Infrastructure Operation and
Maintenance Plan (SIOPM) and is provided to Qube Holdings Limited (the Applicant) on behalf of MID
Plumbing. Three onsite bio-retention basins are present within Moorebank Precinct West. This report is
in reference to Basin 6 (MPW — west).

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 -
Application Number: SSD 7709 Moorebank Precinct West Stage 2 (MPW Stage 2)

CoC ‘ Requirement

Stormwater Quality Monitoring

B38. Stormwater Quality Monitoring Program - Prior to commencement of operation
Part of the Operational Environmental Management Plan
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Map image 1. Overview subject site (MPW) provided by Arcadis
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Map Image 2. Moorebank Precinct West Detention Basins (provided by MID Plumbing)
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Map image 3. Detention Basin 6 MPW (west)
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1.2 Reference information

Map image 4. Moorebank Intermodal Precinct West — Stage 3 State Significant
Development Assessment (SSD-10431) March 2021
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20. Stormwater Management
System or Works

That untreated stormwater is not
disposed of into the Georges River
or its tributaries.

The likely impact of stormwater
disposal on the quality of any
receiving waters.

That the levels of nutrients and
sediments entering the waterway
are not increased by the proposed
development.

Whether any proposals to manage
stormwater are in accordance with
the local council's stormwater
management plans and the
Managing Urban Stormwater series
of documents and meet the local
council’s stormwater management
objectives.

Whether the principles outlined in
the Managing Urban Stormwaler
Soils and Construction

Handbook (1988) prepared by and
available from Landcom and the
Department of Housing are followed
during each stage of a development
{including subdivision).

Detailed stormwater
assessments were undertaken
as part of MPW Stage 2, and
remain applicable to the Stage
3 proposal.

The Department has
recommended conditions that
would enforce these
requirements, by ensuring that
appropriate measures are
implemented to manage
stormwater impacts during
construction. In regard to
management of stormwater
during operation of the MPW
site, the MPW Stage 2
proposal incorporates a robust
set of conditions to manage the
release of stormwater via six
onsite detention basins (OSD),
a major east-west covered
culvert and associated
drainage infrastructure.
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2. Monitoring Program Methodology
2.1 Monitoring Sites

To support stormwater and drainage management of the facility the MLP West precinct has established a
vast stormwater infrastructure system consisting of several Water Sensitive Urban Design (WSUD)
functions including raingardens detention basins and bio-swales. These networks are designed to minimise
the velocity and peak discharge of stormwater draining from the site and act as onsite detention basins to
harvest and sequester potential pollutants generated at the site through designed biological processes.

The stormwater infrastructure system discharges water into the natural drainage system via three outlets:

e Basin 5 detains water from the northern section of MPW before discharging into Georges River

e |Basin 6 detains water from the mid-section of MPW before discharging into Georges River

e Basin 8 detains water from the southern section of MPW before discharging into Georges River

Monitoring of the discharge points has been established via our ongoing program with MID Plumbing
under the SIOMP program to collect qualitative data and analyse the performance of the WSUD
provisions and to establish any potential trends in water quality readings from the stormwater network
discharge points prior to release of water into the natural hydrological systems of Anzac Creek and the
Georges River.

Table 1. Type of outlet MPW

Discharge Point Associated Outlet (see figure 1) Type of outlet/detention basin
(see figure 2)
Basin 5 Inlet Bio retention
Outlet Outlet point
Georges River River
Basin 6 Inlet Bio retention
Outlet Outlet point
Basin 8 Inlet Bio retention
Outlet Outlet structure

2.2 Water Quality Assessment

Surface water quality data collected at the discharge points is assessed with reference to ANZECC
Guidelines (2000) and correlated with baseline Water Quality monitoring results provided by previous
condition assessment reports.

By comparing water test data under the program across the testing timeline we can identify and report
upon trends, identify exceedances and exclude potential anomalies for datasets.

ANZECC Low Risk Trigger Values

Ecosystem Turbidity | EC pH* DO TN NO, NH,* TP DRP
type -N -N -P

NTL pSlem mgfL mg/L mgiL mgfL mg/L
';:E:“" 2.25 30.350 | 6575 |o0-110 |o4s0 | o180 |ooi13 | o013 | ooos
Lowland 6-50 125- 6580 |as5110 |oso0 | o190 |ooz0 |ooso |oozo
river 2200
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Values for Low Land River Systems as insert above are used as the reference guide to water quality
parameter values and overall health and safety statements regarding the quality of discharged water
from the SIOMP drainage network.

Annual spring and autumn water quality data presented from Anzac Creek and Georges River testing
programs by other scientific consultants may also be cross referenced to the data prepared by Apical
under the SIOMP program to establish potential trends in results and identify increases in accumulated
pollutants from the site under operational condition, which may appear present within adjacent natural
waterways.

Site data was collected in the form of water samples and in field data recordings at the prescribed
monitoring points, water samples and water probe readings are undertaken following Australia and New
Zealand guidelines for fresh and marine water quality — 2000 (ANZECC Guidelines), In situ water quality
parameters relevant to stream health and aquatic assessment profiling were collected in field with a
multiparameter hand-held water quality monitoring probe (Aquatroll 600).

Water data is collected, analysed and collated under the same methodologies and process under each
testing period, the ensure consistency in the process.

Measures tested and samples taken:

e pH

e Dissolved Oxygen

e Electrical Conductivity

e Water Temperature and

e Turbidity
Water samples are collected at inlet and discharge points (Basin 5, Basin 6 & Basin 8) then sent to
Australian Laboratory Services (ALS) for quality testing analysis Surface water (alsglobal.com).

Water analytical suites / testing parameters are provided to obtain overall water condition results and
chemical sampling of collected water is undertaken for a range of nutrients, metals, and hydrocarbons
relevant to stream health and aquatic assessment protocol, key nutrients, metals, and pollutants
included in the assessment to reflect an overall suite of water quality condition guides which are listed
below:

e Total phosphorous

e Total Nitrogen

e Kjeldahl Nitrogen

e Dissolved Metals

e PFAS

e Total Suspended Solids
e Total Hydrocarbons

The raw data results from the lab analysis provided to us by ALS Laboratory Services are presented within
this report (see Appendix A).

Key water quality data attributes are recorded, tables and compared against; previous condition baseline
data, Spring 2025 data, Liverpool Development Control Plan (DCP) water quality targets, Conditions of
Consent B40 and ANZECC Guideline (2000) trigger limits under the condition category -(90% protection
criteria for freshwater natural systems). The water quality guidelines are applied to ensure adjacent natural
waterways George River and Anzac creek are not adversely affected by poor water quality discharge from
the Moorebank logistics park site and operations.
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Trends observed in our datasets are analysed on a temporal scale with any trigger values for specific water
quality measures highlighted and presented within the results chapter of each seasonal report.

2.3 Data Analysis

The water quality measurements collected are used to assess water quality at each site in terms of health
of agquatic ecosystems by comparison with guideline values recommended by the ANZECC and ARMCANZ
(2000) guidelines for the protection of lowland streams (i.e. systems at < 150 m altitude) in south-east
Australia. This categorisation for stream health is deemed relevant for the description of Anzac Creek, the
recipient natural way due to the location in the geomorphic landscape and correlations of expected
biophysical health and habitat profiles for similar stream environments.

2.4 Survey dates and personnel

On April 09t 2025, ecologists from Apical Bushfire and Planning attended Moorebank Precinct West
(MPW) to collect water quality data across the testing sites which are located within selected inlet points
and discharge points within the stormwater drainage and management system (SIOMP) located within the
Moorebank Logistics Park site West (See map image 2.).

Inlet and outlet points within the network are representative of variant sites where stormwater will enter a
node of the system (as a point source) and then release from the that node of the system at a discharge
point. By recording inlet and discharge data water quality can be tracked along the continuum within the
system to determine condition changes and overall trends in measured quality at given sites.

This data was collected on behalf of MID plumbing in accordance with ‘The Stormwater Infrastructure
Operation and Maintenance Plan Moorebank Logistics Park — West Precinct 2020" and in compliance with
Condition of Consent B40 (Liverpool City) for the subject site. The results of such monitoring data collection
are presented within this report.

2.5 Rainfall

Between the 15t of March and the 315t of March 2025 Moorebank received 90.2mm of rainfall
(http://www.bom.gov.au/climate/dwo/202409/html|/IDCIDW2161.202409.shtml). Between the 15t
of April and the 15" of April 2025 Moorebank received 3.4mm of rainfall.
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Figure 1. Bureau of Meteorology Daily Weather Observation Holsworthy March 2025
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3 Mo19.2256 0O S 3708090 22271 3 S 2210187 243 63 8 S
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5 We[185 267 32 SE 351506/ 223 74 SSE 1510218 253 55 6 SE
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8 Sa1l74245 26 SE 331214 211 87 7 SSE 1710228 232 70 & ENE
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10 Mo 185271 NME 241312 229 79 8 NNE 710208 261 60 & HNNE
11 Tu[194223 00 SE 300614/ 202 97 7 SSE 1510205 214 93 8 ESE
12 We 186 27.0 8.0 SE 221350 204 94 & W 910228 268 63 8 ENE
13 Th17.0317 0 N 2410:29 198 97 7 W 710201 305 48 NNW
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Highest 22.0 37.0 19.0 SSE 81 256 97 8 S 2210245 364 95 3§ S5W

Total
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IDCIDW2161.202503 Prepared at 13:00 UTC on Monday 14 April 2025

Figure 2. Bureau of Meteorology Daily Weather Observation
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3. Results

Data results captured by our water quality sampling are presented herein and are compared with baseline & Spring
2025 water quality results for Moorebank Precinct West Basin 6. Threshold guideline quantitative values for the
water quality parameter themes are compared and correlated to ANZECC/ARMCANZ (2000) guidelines under the
categorisation thresholds — Waterway benchmark group: ‘The protection of slightly disturbed lowland river
ecosystems in southeast Australia’.

Triggers Exceedances from both the In-Situ Data and the Laboratory Samples April 2025

Location Basin 6 Outflow

Phosphorous 30 pg/L (Guideline trigger 25 ug/L)
Nitrogen 600 pg/L (Guideline trigger 350)
Copper 0.002 pg/L (Guideline trigger 0.0014mg/L)

Literature Review
Phosphorous Values

Phosphorus

Stormwater runoff is a major cause of physical, chemical (i.e. nutrients), and microbial degradation of receiving
waters. Nitrogen (N) and phosphorus (P) are of particular concern and interest in urban stormwater runoff due
to their role in eutrophication of water bodies, onset of harmful algal blooms, and fish kills. refer (Yun-Ya Yang

& Gurpal S. Toor)

The linkages between urbanization and increased N and P export is well established; however, the contributions and
dynamics of N and P are often site-specific, the synchronicity between N and P in aquatic environment has been widely
used as an ecological indicator of biological growth and nutrient limitation.

Understanding P dynamics in stormwater runoff can help to implement and enhance the effectiveness of strategies to
control P loss and transport to receiving waters.

P values from this testing period were slightly raised above the ANZECC guidelines, however are considered reasonable
for the testing environment and sample pool.

Nitrogen Values

Nitrogen

A previous spike in Nitrogen has decreased to almost meet the ANZECC trigger value for rivers flowing to the
coast at this collection point. This may be due to increased vegetation within the system allowing for uptake of
excess nitrogen being mobilised by the stormwater.

Nitrogen values are above the guideline rates, however this is a reduction in concentration when compared to
the samples of October 2024, which provides an improvement in nitrogen concentration.

Five (5) Industrial Applications of Nitrogen

While the main industrial use of nitrogen is to create ammonia that is required for fertilizer, explosives, and other
materials, it uses go far beyond these applications. From food packaging to pharmaceuticals, nitrogen gas can be found
in more places and used for more purposes than you may have realized.

Food Packaging: It is common practice for food processing companies to use compressed nitrogen to displace oxygen
in the packaging of perishable foods. Without oxygen, the shelf life of foods such as meats, fruits, vegetables, and
various snack foods can be extended. Nitrogen can also add a cushion around food to keep it safe during transport.

Chemical Blanketing: Nitrogen is typically used to prevent fires and explosions in dangerous atmospheres like chemical
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plants or manufacturing facilities, by lowering the oxygen level below explosive limits.

Electronics: In the process of assembling electronics, nitrogen gas is used when two electronic components are
forming a permanent connection, also known as soldering. The gas is used to reduce surface tension so there is a
cleaner break away from the site of the electrical bond. Nitrogen gas is also used in a computer’s main processing
system to prevent it from overheating.

Laboratory: Laboratories require a very specific environment to ensure that tests and results are carried out
accurately. Nitrogen gas is used to control oxygen levels, humidity and temperature, and maintain an appropriate
atmosphere for highly sensitive procedures and equipment. Additionally, there are various pieces of laboratory
equipment that require nitrogen for purging.

Laser Cutting: The application of nitrogen as a purging gas in the steel industry is extremely important. It is used as an
assist gas to blow away molten material and achieve a stronger stainless or aluminized steel product that is also more
resistant to corrosion.

https://nigen.com/industries-that-benefit-from-on-site-nitrogen-systems/

Industries That Benefit from On-Site Nitrogen Systems

Gaseous nitrogen is very useful in large-scale manufacturing and industrial applications. The large volumes of nitrogen
gas required for these operations are either sourced from vendors in gas cylinders or generated on-site. In this article,
we will highlight critical industrial processes that benefit from on-site nitrogen systems.

Elevation pH values recorded from location Discharge point 6

Copper Concentration Values

It is well-established that even low concentrations of dissolved copper can be toxic to many aquatic organisms.
It is important to understand the variables controlling dissolved copper concentrations in point source
stormwater runoff as a means of identifying characteristics of the most problematic sites and designing
appropriate treatment strategies.

Studies of copper concentrations in stormwater have also derived that Increased dissolved copper
concentrations can be highly correlated with both dissolved organic carbon (DOC) and alkalinity; refer(Jeffrey
A. Nason jeff.nason@oregonstate.edu, Don J. Bloomquist, and Matthew S. Sprick). The strong positive
relationship between DOC and copper has been observed in other systems (Martinez and McBride, 1999,
Romkens and Dolfing, 1998) and highlights the ability of NOM to increase [Cu]d through complexation.

The sources of copper in stormwater runoff include engine oil, combustion of lubricating oils, roof/gutter
runoff, building siding corrosion, fertilizers, pesticides, industrial releases, and wet and dry deposition (Davis, et
al., 2001, Kim and Fergusson, 1994, Makepeace, et al., 1995, Rosselot, 2006b). However, the biggest single
source of copper to stormwater runoff is use of heavy vehicles and contaminants such as brake pad dust and
exhaust particles (Legret and Pagotto, 1999, Rosselot, 2006a).

Recent rainfall totals for the catchment area prior to the testing regimes may also impose a large factor bearing
on the results for copper concentration values; Total rainfall volume, rainfall duration, and rainfall intensity
have been correlated to decreased copper levels, likely due to dilution (Driscoll, et al., 1990, Kayhanian, et al.,
2003). Factors likely to influence the presence of copper in runoff samples include AADT, urban site
classification, ADP, the “first flush effect”, total rainfall, and rainfall intensity.

Results of our assessment may confirm other findings that urban (high traffic) catchment areas show the most
potential for producing runoff that would expose aquatic species to elevated levels of [Cu]d (copper), increasing
the possibility of copper toxicity. Additionally, first-flush samples displayed consistently higher [Cu]d than
samples collected at later times during a storm. Therefore, best management practices (BMPs) aiming to
ameliorate the effect of copper should focus on high traffic, urban areas, the first flush of storms, and point
discharges to receiving waters.
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3.2 Interpreting Results

Dissolved Oxygen — Measures:

Dissolved oxygen (DO) is oxygen held (dissolved) in the water and available to aquatic organisms.
The amount of dissolved oxygen in a river or stream can tell us a lot about its water quality.

Water will naturally contain a certain amount of dissolved oxygen that is absorbed from the air and produced by
plants and algae living in the water.

Temperature has a large effect on the amount of oxygen dissolved in water; cold water can hold higher levels of
oxygen than warmer water. Higher water temperatures over summer will cause oxygen levels to drop.

Other factors such as river flow, wind, nutrients and bacterial activity can also affect the amount of dissolved
oxygen in waterways.

Dissolved oxygen levels typically range between 5 and 14 mg/L (or ppm).

Example:

Dissolved Oxygen levels (ppm or mg/l) and impacts on aquatic animals

CRITICAL POOR MODERATE GOOD
May kill fish and Stressful for fishand | OK for fish and Best for fish and aquatic
aquatic animals aquatic animals aquatic animals animals

Salinity — Measures:

Electrical conductivity is a measure of the saltiness of the water and is measured on a scale from 0 to 50,000
uS/cm. Electrical conductivity is measured in microsiemens per centimeter (uS/cm). Freshwater is usually
between 0 and 1,500 uS/cm and typical sea water has a conductivity value of about 50,000 uS/cm.
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Examples:

uS/cm Use
0- 800 » Good drinking water for humans (provided there is no organic
pollution and not too much suspended clay material)

» Generally good for irrigation, though above 300pS/cm some care
must be, particularly with overhead sprinklers, which may cause
leaf, scorch on some salt sensitive plants.

» Suitable for all livestock

800 - 2500 * Can be consumed by humans, although most would prefer water in
the lower half of this range if available

»  When used for irrigation, requires special management including
suitable soils, good drainage and consideration of salt tolerance of
plants

» Suitable for all livestock

2500 -10,000 » Not recommended for human consumption, although water up to
3000 pS/em can be consumed

» Not normally suitable for irrigation, although water up to
6000 pS/em can be used on very salt tolerant crops with very
special management techniques. Over 6000 pS/cm, occasional
emergency may be possible with care

*  When used for drinking water by poultry and pigs, the salinity
should be limited to about 6000 pS/em. Most other livestock can
use water up to 10000 pS/cm
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Total Dissolve Solids (TDS) — Measures

Dissolved solids, smaller than 2 microns, refer to any minerals, salts, metals, in the form of molecules, atoms,
cations or anions dissolved in water. Total dissolved solids (TDS) comprise inorganic salts (principally calcium,
magnesium, potassium, sodium, bicarbonates, chlorides and sulfates) and some small amounts of organic

matter that dissolve in water.

The TDS concentration is the sum of all filterable substances in water that can be determined gravimetrically.

However, in most cases, TDS is primarily comprised of ions.

High levels of total suspended solids can affect turbidity, increase water temperatures and decrease dissolved
oxygen (DO) levels. This can cause the water to heat up more rapidly because the suspended particles absorb

more heat and deplete oxygen, which can adversely affect aquatic life.

Suspended solids can increase the temperature of water as they
absorb additional heat from the sun. This can also cause
dissolved oxygen levels to drop below the thermocline, creating
hypoxic conditions.

SUNLIGHT

Suspended solids, particularly algae, can block sunlight from
reaching submerged plants. This can cause dissolved oxygen
levels to drop, as the plants rely on respiration (consuming
oxygen) instead of photosynthesis.
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Turbidity — Total Suspended Solids (TSS)

Turbidity data are reported in Nephelometric Turbidity Units (NTU). To provide a sense of scale, water with a
turbidity of 1 NTU is crystal clear, water at 5 NTU has a tiny trace of discolouration, and water at 100 NTU is
brown and opaque. The standard is less than 10 NTU for rural streams and rivers and less than 30 NTU for
urban lakes and ponds.

Total suspended solids (TSS) are particles that are larger than 2 microns found in the water column. Anything smaller
than 2 microns (average filter size) is considered a dissolved solid. Most suspended solids are made up of inorganic
materials, though bacteria and algae can also contribute to the total solids concentration.

GRAVEL SAND SILT CLAY ALGAE

]
1
|

h
1
1
1

pH — Acidity / Alkalinity — Measures

The pH refers to the degree of acidity or alkalinity of a substance. A pH of 7 is neutral. A value above 7 indicates
that the water is more alkaline and a pH below 7 indicates acidic conditions.

A pH of 7 is considered neutral. The logarithmic scale means that each number below 7 is 10 times more acidic
than the previous number when counting down. Likewise, when counting up above 7, each number is 10 times
more basic than the previous number pH stands for the “power of hydrogen” 3. The numerical value of pH is
determined by the molar concentration of hydrogen ions (H+) 3. This is done by taking the negative logarithm of
the H+ concentration (-log(H+)).

Standard values for pH readings are expected, pH 6.5-9 for rural streams and rivers and pH 6—9 for urban lakes
and ponds.

In freshwater systems pH sets up the conditions for how easy it is for nutrients to be available and how easily
things like heavy metals (toxicity for aguatic life) can dissolve in the water. Rivers and lakes generally range
between 5 (acidic) and 9 (basic) on the pH scale.

201 10" 0% w" 0W* 10?* W' 10 wv* 10w w0

[H#]

10,000,000 [(H+]: 1 [OK-]

10° e 02 1w 10' 0w wt 10’ vt W' " " | v" " "
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Summary of results

Aquatic ecosystems

Indicator

Total
phosphorus
30 pg/L

Total nitrogen
600 pg/L

Chlorophyll-a

Turbidity
2.87

Salinity
(electrical
conductivity)
446.6 us/cm

Dissolved oxygen
10.47 ppm

pH
8.08

Numerical criteria (trigger values)

e Upland rivers: 20 pg/L

e Lowland rivers: 25 ug/L for rivers flowing to the coast;
e Lakes & reservoirs: 10 pg/L

e Estuaries: 30 pg/L

e Upland rivers: 250 pg/L

e Lowland rivers: 350 pg/L for rivers flowing to the coast;
e Lakes & reservoirs: 350 pg/L

e Estuaries: 300ug/L

e Upland rivers: not applicable
e Lowland rivers: 5 pg/L

e Lakes & reservoirs: 5 ug/L.

e Estuaries: 4 ug/L.

e Upland rivers: 2-25 NTU (see supporting information)
e Lowland rivers: 650 NTU (see supporting information)
e lakes & reservoirs: 1-20 NTU

e Estuaries: 0.5-10 NTU

e Upland rivers: 30—350 pS/cm
e Lowland rivers: 125-2200 uS/cm
supporting information

e Upland rivers: 90-110%

e Lowland rivers: 85-110%

e Freshwater lakes & reservoirs: 90-110%
e Estuaries: 80—-110%

Note: Dissolved oxygen values were derived from daytime measurements. Dissolved
oxygen concentrations may vary diurnally and with depth. Monitoring programs should
assess this potential variability.

e Uplandrivers: 6.5-8.0

e lowland rivers: 6.5-8.5

e Freshwater lakes & reservoirs: 6.5-8.0
e Estuaries: 7.0-8.5

Changes of more than 0.5 pH units from the natural seasonal maximum or minimum
should be investigated.
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Map Image 1. Stormwater Testing Site — Moorebank Logistics Park
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STORMWATER DISCHARGE TESTING SITE

Site image 1. Testing site Basin 6 - Qutflow

Table. In-situ data and observations Retention Basin 6 outflow

Moorebank West Precinct - Retention Basin 6 Outflow (MPW outflow)

Date: 09/04/2025 Time: 12:50pm Temp: Humidity:
21°C 80%
Operator: Coordinates:
Marco Perry -33.947085, 150.917653
Equipment used: Aquatroll 500
Parameter Recording ANZECC Triggered?
ANZECC 2000 Guidelines Y/N
*Lowland rivers
Temperature 21.1 Abnormal to seasonal N
(Celcius) variation
Dissolved Oxygen 114% *Lowland rivers
(DO %) Lower limit: 85%
Upper Limit: 110%
Dissolved Oxygen 10.47 ppm *Lowland rivers N
(DO ppm) Lower limit: 85%
Upper Limit: 110%
Electrical Conductivity 446.6 C- us/em 125-2200 pS/cm N
(C- um/cm)
pH 8.08 Min 6.5 N
Max 8.5
NTU 2.87 6-50 Y
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(a) Total phosphorus

e Channel Culvert

Guidelines 2000.

Basin 6.1 inflow - Total phosphorous — Qube Logistics, | Trigger Trigger Value - Triggered
Moorebank, NSW ANZECC 2000 Guidelines

Lab results - Total 30 pg/L 25 pg/L - 50 pg/L N
phosphorous:

Notes:

e  Trigger value 50 ug/L for lowland rivers, trigger value 25 ug/L for rivers flowing to the coast Anzecc

(b) Total Nitrogen as N (TKN + NOx) by Discrete Analyser

Basin 6.1 inflow - Total nitrogen — Qube Logistics, Trigger Value - Triggered
Moorebank, NSW ANZECC 2000 Guidelines
Lab results -Total 600 pg/L 350 pg/L for rivers flowing | Y
nitrogen: to the coast
Notes:
e Total Nitrogen as N (TKN + NOx) by Discrete Analyser
e Trigger values are based on a low-lying river
(c) Kjeldahl nitrogen Total Kjeldahl Nitrogen as N
Basin 6.1 inflow - Kjeldahl nitrogen — Qube Logistics, Trigger Value - Triggered

Moorebank, NSW

ANZECC 2000 Guidelines

Lab results — kjeldahl
nitrogen:

500 pg/L

Notes:

e Total Kjeldahl Nitrogen as N
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(d) Dissolved metals;

Basin 6.1 inflow - Dissolved metals — Qube Logistics, Moorebank, NSW

Equipment used:
- Sample bottles collected from monitoring site ALS
Environmental Laboratory Testing Report

Lab results — Dissolved Measures mg/L Trigger value Triggered
metals: ANZECC Guidelines 2000
95% protection criteria

Arsenic <0.001 0.013 mg/L N
Cadmium <0.0001 0.0002 mg/L N
Chromium <0.001 0.001 mg/L N
Copper 0.002 0.0014mg/L Y
Nickel <.001 0.011 mg/L N
Lead <0.001 0.0034 mg/L N
Zinc <0.005 0.008 mg/L N
Mercury <0.0001 0.0006 mg/L N
Notes:
- ANZECC Guidelines (2000) suggest 0.002 mg/L is considered appropriate for slightly-moderately disturbed

systems.

- Copper exceeds ANZECC Guidelines

(e) PFAS;

Basin 6.1 inflow - PFAS — Qube Logistics, Moorebank, NSW

PFAS Surrogate Measure pg/L 95% species protection Triggered
(DEE 2016)

13C4-PFOS 102%

Sum of PFAS pg/L 0.32pg/L 13 (ug/L)

13C8-PFOA % 101%

Sum of PFHxS 24pg/L 220 (pg/L)

and PFOS

Notes:

IThis Guidance focuses on PFOS and PFOA as potential indicators of wider contamination by related PFASs. The
reasons for this approach include:
e Most research undertaken on PFASs internationally and in Australia has focused on PFOS and PFOA
due to their frequent occurrence in the environment, persistence, and bioaccumulation.
e PFOS and PFOA can also be the breakdown endpoint of other precursor products.
e PFOS and PFOA are the most commonly encountered PFAS in the environment and wildlife.
¢ Information on other PFASs, of which there are several hundred known, is more limited.
¢ Effective management of PFOS and PFOA may help address potential contamination where other
PFASs may also be present.

* DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS)
and Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.

23 |Page



(f) Total suspended solids.

Basin 6.1 inflow - Total suspended solids — Qube EPA exceedance value | Trigger

Logistics, Moorebank, NSW

Lab results — Total 11 mg/L 50 mg/L

. N

suspended solids:

mg/L
Notes:

e Total Suspended Solids dried at 104 + 2°C
(9) Total hydrocarbons
Basin 6.1 inflow - Total hydrocarbons — Qube Logistics, Moorebank, NSW
Lab Trigger value Triggere | Baseline | Monitorin | Monitoring Monitorin | Trend
results ANZECC Guidelines| d monitorin | g discharge g
-Total 2000 — slightly g discharge | points April discharge
hydroc disturbed lowland May 2024 | points 2025 (Apical) | points
arbons river ecosystem (Apical) October Month
: 2024 Year
(Apical) (Apical)

Benzene pg/L | 1300 pg/L N <1 <1 <1 No change
Toluene pg/L | - N <2 <2 <2 No change
Ethylbenzene | - N <2 <2 <2 No change
ug/L
meta-& para- 200 pg/L N <2 <2 <2 No change
Xylene pg/L
Ortho-Xylene 470 ug/L N <2 <2 <2 No change
pg/L
Total Xylenes - - <2 <2 <2 No change
pg/L
Sum of BTEX - - <1 <1 <1 No change
pg/L
Naphthalene 85 ug/L N <5 <5 <5 No change
pg/L
Notes:

e The data were compared to the default trigger values (DTVs) recommended by ANZECC/ARMCANZ (2000)
for the protection of slightly disturbed lowland river ecosystems in southeast Australia.

e A commonly encountered example of additive toxicity of mixtures is the simple aromatic hydrocarbons
commonly associated with contaminated petroleum sites, benzene, toluene, ethyl benzene and xylenes,
collectively known as BTEX
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Water Quality Monitoring Comparative Table (Temporal)

Retention Basin 6 MPW. Testing Site MPW 6 outflow

Testing Site 6 MPW Inflow | May 2024 | Oct 2024 April 2025
pH 8.54 6.51 8.08
Dissolved Oxygen - %/L 5.5D0 10.4ppm 10.47ppm
mg/L
Actual Electronic 0.627 SPC- | 7.3<0.0001 0.482 (C-
Conductivity - ms/cm ms/cm (C-um/em) um/em)
Temperature - °C 14.4 20.1 21.1
Turbidity 6.13 NTU 6.73 NTU 2.87
Total phosphorous - mg/L | 0.42 mg/L 0.16 mg/L 0.03 mg/L
Total nitrogen - mg/L 3.7 mg/L 1.1 mg/L 0.6 mg/L
Kjeldahl nitrogen mg/L 1.8 mg/L 1.0 mg/L 0.5 mg/L
Dissolved metals
Arsenic 0.003 <0.001 <0.001
Cadmium <0.0001 <0.0001 <0.0001
Chromium 0.001 <0.001 <0.001
Copper 0.005 0.001 0.002
Nickel 0.002 0.002 <0.001
Lead <0.001 <0.001 <0.001
Zinc 0.021 <0.005 <0.005
Mercury <0.0001 <0.0001 <0.0001
PFAS
Lab results — SUM of 0.10 1.55 32
PFAS
Micrograms/L
SUM of PFHxS & PFOS | 0.03 1.08 .24
Microgrms/L
Total suspended solids <5 24 13
mg/L
Total hydrocarbons
Benzene <1 <1 <1
Toluene <2 <2 <2
Ethylbenzene <2 <2 <2
meta-& para-Xylene <2 <2 <2
Ortho-Xylene <2 <2 <2
Total Xylenes <2 <2 <2
Sum of BTEX <1 <1 <1
Naphthalene <5 <5 <5
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Appendix A. Raw data tables; source - Australian Laboratory Services (WMP 7 is reference to Basin 6)
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Wiark Order . EW2501814

Client . Apical Bushfire and Planning

Project . Moorebank East + West

Ana!yﬁca.' Results

Sub-Matrix: WATER Sampile 1D WMPE WMPT WMPS o e
{Matrix: WATER)

Sampiing date / time 08%-Apr-2025 13:10 08-Apr-2025 12:50 09-Apr-2025 12:30 - —_
Compound CAS Number Unit EW2501914-006 EW2501914-007 EW2501914-008 e ——
Resull Fesull Rl

EA025: Total Suspended Solids dried at 104 £ 2°C

Suspendd Solids (55) - .~/ = J ~ _J _~ | - | -

EGO020F: Dissolved Metals by ICP-MS

Arsenic T440-38-2 | 0.001 mgiL =0.001 =0.001 =0.001 - -
‘Cadmium T440-43-0 | 0.0001 mglL <0.0001 =0.0001 <0.0001 — —
‘Chromiwm T440-47-3| 0.001 mgfL <0.001 <0.001 <0.001 — —
Copper 7440-50-8 | 0.001 mgfL =0.001 0.002 0.005 —_— b
Nickel T440-02-0] 0.001 mg/L <0001 <0.001 0001 - -
Lead 7439-82-1 | 0.001 mgiL =0.001 <0.001 <0.001 — —
Zinc T440-88-6| 0.005 mgi'L =0.005 =0.005 <0.005 - -

EGO035F: Dissolved Mercury by FIMS

— <o S N R

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

EKO061G: Total Kjeldahl Nitrogen By Discrate Analyser

Tom i oo I I I I N R R

EKO062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

o 2 N I NI I S RN R

EKO067G: Total Phosphorus as P by Discrete Analysar

EPDB0/0T1: Total Petroleum Hydrocarbons

€6 - C9 Fraction

€10 - C14 Fraction — 50 ol =50 =50 =50 — —

C15 - C28 Fraction — 100 ol =100 <100 <100 — —

C29 - C36 Fraction — 50 poil =50 =50 =50 - -
* G410 - C36 Fraction (sum}) —_ 50 pa’ll =50 <50 =50 - -

C& - C10 Fraction CE_C10 20 pail =20 <20 <20 — —
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Page : Bof11

Wiork Order : EW2501914
Client : Mpical Bushfire and Planning
Project . Moorebank East + West
Anaryﬂca.' Results
Sub-Mafrix: WATER Sampila ID WMPE WMPT WMPS o —_
{Matriz: WATER)
Sampling date / time 08-Apr-2025 12:10 08-Apr-2025 12:50 09-Apr-2025 12:20 - —
Compound CAS Number  LOR Unit EW2501914-006 EW2501914-007 EW2501914-008 e remneen
Resull Resull Resull
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued
* €& -C10 Fraction minus BTEX CE_C10-BTEX| 20 pall =20 <20 <20 — —
(F1)
>C10 - C16 Fraction — 100 pa'll =100 <100 <100 — —
=C16 - C34 Fraction — 100 pa’l =100 =100 =100 — —
>C34 - C40 Fraction — 100 o'l =100 <100 =100 —_— —_—
* =G40 - C40 Fraction (sum) —_— 100 pa'll =100 <100 <100 = =
* >G10 - C16 Fraction minus Naphthalene - 100 [T+ =100 <100 <100 — —
(F2)
EP080D: BTEXN
Banzens 71-43-2 1 pa’l =1 <1 =1 ———- —
Toluene 108-88-3 2 pa'll =2 =2 <2 - -
Ethylbenzens 100-41-4 2 pall =2 =2 <2 —_— —_—
meta- & para-Kylene 108-38-3 106-42-3 2 il =2 =2 =2 — —
ortho-Xylena a5-47-8 2 pa'l =2 =2 =2 — —_—
*  Total Xylenes —_— 2 pa’l a2 =2 <2 — —
*  Sum of BTEX —_— 1 poiL <1 =1 <1 — —
Naphthalene 91-20-3 5 poil <5 <K <K —_— —_—

EP231A: Perfluoroalkyl Sulfonic Acids

Perfluorobutane sulfonic acid a75-73-5| 002 pgil <0.0z <0.02 <0.02 — —
(PFBS)

Perflugropropane sulfonic acid 423-41-6| 002 poll =0.02 =002 =0.02 - -
(PFPrS)

Perflucropentane sulfonic acid 2706-51-4| 002 poiL <0.02 =0.02 =0.02 - -
(PFPeS)

Perfluorchexane sulfonic acid A55-45-4 o.02 [T:18 <0.02 041 <0.02 — -
(PFHxS)

Perfluoroheptane sulfonic acid arsge-g| 002 pall =0.02 =0.02 =0.02 - -
(PFHpS)

Perflusrononane sulfonic acid B8250-12-1 0.02 o'l =0.02 <002 =0.02 - -
(PFNS)

Perfluorooctane sulfonic acid 1763-23-1| 001 pgil 0.04 043 0.04 — —_—
(PFOS)
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Page : Bof11

Wiork Order - EW2501814
Client : Apical Bushfire and Planning
Project - Moorebank East + West
Anar}fﬂca.' Results
Sub-Matrix: WATER Sample ID WMPE WMPT WMPS — —
{Matrix: WATER)
Sampling date / imea 09-Apr-2025 13:10 09-Apr-2025 12:50 089-Apr-2025 12:30 - -
Compound CAS Number LOR Unit EWZ501914-006 EwW2501914-007 EwW2501914-008 e e
Resull Resull Resdill
EP231A: Perfluoroalkyl Sulfonic Acids - Continued
Perflucrodecane sulfonic acid 335-77-3| 002 pail =0.02 <0.02 <0.02 — s
(PFDS)
EP231B: Perfluorcalkyl Carboxylic Acids
Perflucrobutancic acid (PFBA) ars-zz-a| 041 il =01 <0.1 <0.1 — —
Perflucropentancic acid (PFPeA) 2706-00-3| 002 pail =<0.02 0.04 0.03 — —
Perfluorohexanoic acid (PFHxA) A07-24-4 ooz pail =0.02 0.04 0.03 - -
Perfluoreheptanoic acid (PFHpA) arsasg| 002 pail =0.02 =0.02 <002 — —
Perfluorsoctanoic acid (PFOA) J35-6T-1 001 pail =0.01 <0.01 0.0 - -
Perflucrenonanoic acid (PFNA) 375-85-1 ooz pail =0.02 =0.02 =0.02 - -
Perfluorodecanoic acid (PFDA) 335-T6-2 ooz pall <0.02 <0.02 <0.02 - -
Perflucroundecanaic acid 2058-94-8| 002 pail =0.02 <0.02 <0.02 - -
(PFURDA)
Perflucrododecanaic acid 307-55-1| 002 pail =0.02 <0.02 <0.02 — s
(PFDoDA)
Perfluorotridecanoic acid 72620-94-8 | 002 pail <0.02 <0.02 <0.02 - —
(PFTrDA)
Perfluorotetradecanoic acid are-08-7| 005 pail <.05 <0.05 <0.05 —_— —
(PFTeDA)
Perfluorohexadecanoic acid G7305-19-5 00s pail =0.05 =0.05 <0.05 — —
(PFH=DA)
EP231C: Parfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6| 002 pail =0.02 =0.02 =0.02 — —
(FOSA)
N-Methyl perflusrooctane 31506-32-8| Q05 pail =0.05 =0.05 =0.05 — -
sulfonamide (MeFOSA)
N-Ethyl perflucrooctane 4151-50-2 | 005 pail <0.05 <0.05 <0.05 — —
sulfonamide [EtFOSA)
N-Methyl perflucrooctane 24448-00-7 | 005 pail =0.05 =0.05 =0.05 - -
sulfonamidoethanal (MeFOSE)
N-Ethyl perflucroociane 1601-g0-2| 005 il =005 =0.05 =005 — —
sulfonamidoethanol (EtFOSE)
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Page 10 of 11

Wark Order : EW2501914

Client : Apical Bushfire and Planning
Project - Moorebank East + West
Analytical Results

Sub-Matrix: WATER
{Matrix: WATER)

Sampile ID

WMPS

WMPT

WMPS

Sampiing date / fime

02-Apr-2025 13:10

09-Apr-2025 12:50

09-Apr-2025 12:30

Compound CAS Number LOR Uit EWZI501914-006 EW2501914-007 EW2501914-008 e
Resull Feagull Fieaull
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Methyl perfluorooctane 2ass-31-g| Q02 poll <0.02 =0.02 <0.02 —
sulfonamidoacetic acid
(MaFOSAA)
N-Ethyl perfluorooctane 2991-50-6 ( 002 o/l =0.02 =0.02 =0.02 —
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid TE7124-724 | 005 poll <0.05 <0.05 <0.05 —
{4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27819-97-2 0.05 pa’l =005 <005 <005 —
(6:2 FTS)
£:2 Fluorotelomer sulfonic acid 30108-34-4 | 0.05 pail <0.05 <0.05 <0.05 —
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0| 0.05 pail <0.05 <0.05 <0.05 —
{10:2 FTS)
EP231P: PFAS Sums
Sum of PEAS | oot pgiL 0.04 0.32 | 0.08 —
Sum of PFHxS and PFOS A55-46-4/1T63-23- 0ot pall 0.0 0.24 0.1 —
1
Sum of PFAS (WA DER List) —_— 0ot pa’l 0. 0.32 | 0.08 —
EP0OBOS: TPH(VY/BTEX Surrogates
1.2-Dichloroethane-Dd 17060-07-0 2 % LR 90.8 | 848 —
Toluene-DE 2037-26-5 2 Yo 936 85.2 | 81.0 —
4-Bromoflucrobenzene 460-00-4 2 % 84.7 86.2 | 81.8 ——
EP2315: PFAS Surrogate
13C4-PFOS —_— ooz Yo 102 102 | 100 -
13CE-PFOA —| 002 % 10 105 105 —
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Work Order . EW2801914
Clignt : Apical Bushfire and Planning
Project : Moorebank East + West

Surrogate Control Limits

Sub-Matrix: WATER Recovery Limits (%)
Compound CAS Number Low High
EP0OBOS: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-Dd 17060-07-0 T2 143
Toluene-Da 2037-26-5 75 131
d-Bromofluorobenzens A60-00-4 T3 137
EP2315: PFAS Surrogate

13C4-PFOS - &0 120
13CE-PFOA - &0 120

Inter-Laboratory Testing

Analysis conducted by ALS Sydney, NATA accreditation no. 825, site no. 10911 (Chemistry / Biology)-

(WATER) EKDETG: Total Phosphorus as P by Discrete Analyser
(WATER) EKDG2G: Total Mitrogen as N (TKM + NOx) by Discrete Analyser
(WATER) EKDE1G: Total Kjeddahl Nitrogen By Discrete Analyser
(WATER) EK059G: Mitrite plus Nitrate as M (MOwx) by Discrete Analyser
(WATER) EGO35F: Dissolved Mercury by FIMS

{WATER) EGO20F: Dissolved Metals by ICP-MS

(WATER) EPOS0/07 1: Total Petroleun Hydrocarbons

(WATER) EPOE0/07 1: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

(WATER) EPQE0: BTEXN

(WATER) EPOB0S: TPH(VVYBTEX Sumogates.

(WATER) EP231A: Perfluoroalkyl Sulfonic Acids

(WATER) EPZ31B: Perflucroalkyl Carboylic Acids
(WATER) EP231C: Perfluoroalkyl Sulfonamides

(WATER) EP231D: (m:2) Fluorotelomer Sulfonic Acids
(WATER) EPZ31P: PFAS Sums

(WATER) EPZ31S: PFAS Surrogate

(WATER) EAD2S: Total Suspended Solids dried at 104 £2°C
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Appendix B. ANZECC & ARMCANZ (2000) water quality guidelines

Table 3.4.1 Trigger values for boxicants at alternative lewvels of protection. Values in grey shading are the trigger
values applying to typical shghtly—moderataly disfurbed systems; see table 3.4_2 and Section 3.4 2 4 for guidance on
applying thase levels to different ecosystem conditions.

Chemical Trigger values for freshwaler Trigger values for marine waler
imgl) {paly
Lewvel of prolection (% species) Level of protection % species)

8% 85% | o0% | 80w 29% B5% |90% | &0%

METALS & METALLOIDS

AdurnaniLim pH =65 | 27 55 ED 150 [11] [0} 18] 1]
AdurmaniLim pH A5 | ID [[n] 18] 10 18] [0} 18] 1]
Antimony [] [[n] 18] 10 18] [0} 18] 1]
Arzenic [As ) 1 24 g4 = 360 © 0 ] 8] D
Arsenic [ASV) 0.8 13 42 140 © 18] 19} (18] 1]
Benylium (] [[n! o [} D [0} (1] o
Bismuth ] [[s! o o D [T} ] o
Boran o 3T0* BBO - 1300 | ID [Tu] '] D
Cadmium H | 006 0.2 0.4 08~ 07" 5595 [14%F 3p=*
Chraeniurm (Cr i) H | ID o T} o 7.7 T4 4B.6 o0.6
Chromium (Sl 0.04 1.0° 6" 40" 0.14 4.4 20" E5©
Cobalt ] [[s! o o 0.005 1 14 150°
Copper H |10 1.4 18° 25°¢ 0.3 1.3 3t g*
GEallium ] s T} 0 3] o D o
Iroim [] [[n] 18] 10 18] [0} 18] 1]

L anthanism [] [[n] 18] 1] D 19} (18] 1]
Lead H |10 3.4 5.6 94" 2.2 4.4 6.6" 12°
Manganese 1200 1000° [ #so0® | 3eor” | D o o D
Mercury (inorganic) B | ooe 0.6 1.8° 5.4 * 0.1 04 ° 07" 14°
Mercury (metnyl) o [[u] 1] 1] D 9] 18] ]
Molybdenm [] [[u] I 1] D 9] 18] ]
Mickel H | & 11 13 17 - 7 0= 200 SED*
Sedenium (Tatal) B |5 11 1B 34 D o D D
Sedenium [SehV) B | ID o o o D o D D
Siver 0.02 0.05 oA gzt 0.8 14 1.8 26"
Thiaurm ] [[s] T} 0 0 o D o
Tin {inceganes, Sniv) ] [[s] T} 0 3] o D o
Tributyltin {as ugil Sn) [a] o o o oo0o0d | Doos® |oo2® |oost
Uraniuim ] [[s] T} 0 3] o D o
Wenadium ] [[s] T} 0 50 100 1ED 2E0
Zine H | 24 B.0° 15° 3" 7 15~ 23" 43"
NON-METALLIC INORGANICS

Afmmonia o | 30 ap0 © 1430° | zao0* | s0D B10 1200 1700
Chioring E |04 3 E° 13" ID I 10 I
Cyanide F |4 7 11 18 2 4 7 14
Mitrate J |7 700 3400° | 17000 ° | 1D u] [} ]
Hydrogen sulfide G |os 1.0 15 2B D o} D o
ORGANIC ALCOHOLS

Ethanal 400 1400 2400 |4o000c | IO Tu] 0 5]
Ethylens giyeol ] D0 T} ] 3] o o o
Iscnropyl aleohal ] D0 T} ] 3] o o o
CHLORINATED ALKAMNES

Chloroamethanes

Dichloromethans ] s T} 0 3] o D0 o
Chioroborm ] [[s] D 0 0 o o o
Carbon tetrachionte ] [[s] T} 0 D o D0 D
Chloroethanes

1,2-tichicroethane [] [[u] D [} D 1] 1] D

1.1.1-Irichlonoethans (o] D D 0 D D D D




Chapter 3 — Agquatic ecosystams

Chemical Trigger values for freshwaler Trigger values for marine waler
{pal} (ugl-t)

Level of profection (% species) Level of protection (% species)

997 95% B BO% a9 9% 0% B0
1,1,2-Irichicroethans 5400 6500 7300 8400 140 1800 5800 © | 1B000 "
1,1,2 2-tetrachioroethane [0} [[n] ] 1D 1] ] 1D 1]
Pentachiorosthane [0} 1] ] 1D 1] ] 1D 1]
Hexachloroethane B | zo0 360 420 500 (s} ] [} (s}
Chioroproganes
1,1-dichioropaopans [a} 0 o o D [a} D0 T}
1,2-dichioropopans [a} 0 o o D [a} D0 T}
1,3-tichdorodopans I 0 o I D I D0 T}
CHLORIMATED ALKENES
Chioroethylans o o v} o s} o D o
1, 1-gichioroethylensa o o o o s} o D T}
1,1,2-richloroethylene [a} 0 o o 0 [a} D0 T}
1,1,2 Z-tetrachi oroethylens [0} 1] ] [} 1] [0} 1D I
I-chioropropens [0} 1] ] [} 1] [0} 1D I
1,3-dichioropropens [0} [} D [} D [0} 1D D
ANILINES
Anidine ] 250" 1100* | 4800 |ID ] 10 I}
2 d-dichiorcaniline 0.6 7 20 60 ° 0 [0} 1] I
2 5-chchiorcaniling [0} 10 1] [0} 18] [0} 1] 18]
3,4-cichioroaniline 1.3 < 6" 13° a5 150 190 260
3, 5-chchlorcaniline o o o o v} o D o
Benziding o o o o [} o D T}
Dichlorebenzidine o} D o o D o} 1D o
AROMATIC HYDROCARBOMNS
Benzene 00 950 1300 2000 500 © 70O © g00 = 1300 ©
Toluene I 0 D I D I D0 T}
Ethylbenzens I 0 o I 0 I D0 T}
o-xylens 200 350 470 640 D [0} 1] I
m-sylens [0} 10 [n]} [0} D [0} 1] I
pxylens 140 200 250 340 1] [0} 1] 18]
e p-xyl e [0} 1] 1] [0} 1] [0} 1D 18]
Cumene [0} 1] ] [} 1] [0} 1D I
Paolyeyclic Aromatic Hydrocarbans
MWaphthalens 25 18 3T 85 50 ° 70 © 90" 120 °
Anthracens B |ID [} o [n} (11} [0} [} 1]
Phenanthrens E | ID 0 o o D [a} D0 T}
Flugranthens B |ID 0 D o 0 [a} D0 T}
Benzois pyrens B | ID 0 o I 0 I D0 T}
NitrobanzDanas
Mitrabenzene 230 550 B20 1300 v} o D o
1,2-dintrobenzene o o D o [T} o D o
1,3-dinitrobenzens [a} 0 o o D [a} D0 T}
1, 4-dintrobenzens [a} 0 o o D [a} D0 T}
1,3, 5-Irinirobe nzens [0} 1] ] [} [[n] [0} 1D I
1-methany-2-nitrobenzene [0} [} D [} D [0} 1] D
1-miethany-4-nitrobenizene [0} 10 1] [0} D [0} 1] I
1-chioro-2-nitrobenzene [0} 10 1] [0} D [0} 1] I
1-chioro-3-nitrobenzene [0} 10 1] [0} D [0} 1] I
1-chioro-4-nitrabenzene [0} 10 1] [0} 18] [0} 1] 18]
1-chioro-2 d-dinfrobenzene [0} [} o [0} o [0} [} o
1,2t hioro-3-nitrobenzene o o o o s} o D o
1,30 hioro-S-nitrobenzene o o o o s} o D T}
1, 4-dhchioro-2-nitrobenzene o} D o o s} o} D o
2 d-thchioro-2-nifrobenzene [a} 0 o o 0 [a} D0 T}




Chamical Trigger values for freshwaler Trigger walues for marine waler
g} {ugl)
Level of pratection [% species) Level ol protection (% species)
g% 85% B0% 0% 20% 85% 90% BOM%
Hexazinone ] D ls] ] 8] I lu] 3]
Simazine 0.2 32 1 5 [ln] ] Iu] I
Urea harbicides
Diuron 1] [u] o [i] [s] ] [u] I
Tebuihiuran 0.02 23 20 160°  |ID [s] a] ID
Miscellaneaus herbicides
Acroiein [5] D 5] [s] T3] [] D D
Bromaci [] D o ] io [] D D
Glyphosabe 3T 1200 2000 o0 * | ID [s] o D
Imazethapyr [] D o [s] D [s] D I
Iyl [i] D o [s] 5] [s] [a] ID
Metolachion [] D I5] [s] T3] [] D D
Seihoxydim [s] [u] [ls] ] [In] ] [u] ID
Triflurgtin E |26 44 B o* [Iu] ] [u] ID
GEMERIC GROUPS OF CHEMICALS
Surlaciants
Linear alkylbenrens sulfonates (LAS) | 65 280 520 © 1000° | ID ] Iu] ID
Alcohel efhoxyelaled sulfabe (AES) 0 650 B50© 1100° | ID ] lu] D
Alcohel efhoxylated sudactants (AE) | 50 140 220 0" | ] [u] ID
Qila & Petroleum Hydrocarbons 1] lu] o [u] lu] D ] [u]
il Spill Digpersants
BF 1100X [] D o ] io [] D D
Corexit THE4 [] o I5] Is] T3] [s] o D
Corexil 8567 D o [s] [Ts] [s] D I
Corexit 9527 [i] D o [s] 230 1100 2200 4400 *
Corexit 9550 [] D I5] [s] T3] [] D D

Notes: Whene the final water guality guidelne to be appled fo a site is below cument analytical practical guantiiation bmits, see Secion 3.4.3.3 for
guidance.

Most ngger values isted here for metals and mesalloids ane High refabirty figures, denved from field or chronic ROEC data (sse 3.4.2.3 for reference o
‘Wolume Z). The excephons are Mogerale r:i.-a:\lﬂ-fnr fresiraaber aluminium (pH >&.5) manganes: and manne chromiam 1L

Most ngger values isted here for non-metalic inoganics and organic dhemicals are Modersde nefabity figures, derved from acute LG, data (see
3.4.2.3 for reference 1o Volume 2). The exoeplons are iHigh neia bify for freshwaler ammonia, 34004, endosulian, chiorpyrifos, esfenvaleraie,
t=buthivran, three suriactamts and marine for 1,1.2-TCE and chicepyrifos.

* = High refiabaty figure for esfemvalerate derved from mesooosm ROEC data (no aternative protection kevels avaiabie ).

A = Figune may not peotexct key lest species from acute inxicity {and ohronic) — cheds Section 8.3.7 for spread of data and its signficance. ‘A’ indicates
fhal tigger value > acule oaidty figure; note fat ingger value should be <13 of acule figure [Section 8.3.4.4).

B = Chemicals for which passible bioacoumulation and secondary poisaning effects should be considered (see Sections 8.3.3.4 and B3 AT)

£ = Figure may not profect key fest species from dhronic tooocity (This refers to expenmental chronic igures. or gecmetnc mean for species) = chedk
Eaction 8.3.7 for spread of data and its signficance. Wher grey shading and 'C’ onincide, refer o 12t in Secion B AT

O = Ammonia as TOTAL ammonia as [NHy-M] at pH 8. For changes in trigger value with pH reder to Section 8.3.7.2
E = Chiarine as tctal chionne, as [Cl]; see Secton 8.3.7.2

F = Cyanide as un-ionissd HCM, measured as [CN] ses Section 8.7 2.

G = Sulfide as undonised H;5, measured as [S5; see Section 8.3.7.2

H = Chesmicais for which algornithmes hae been provided in table 3.4.3 to acocount for the effects of hardness. The values have been calculated using a
hardness of 30 mpl CaC0y These should be adusied io the site-spedfic hardness (see Section 3.4.3)

J = Figures prolect against tcodoty and do nod relate to eutrophicafion issues. Reder io Seaction 3.3 § eutrophication is the issue of concesm
1D = Insufficent data to derve a relable ngger value. Users advised 1o check i a low relability value or an ECL is grven in Sechon 8.3.7.
T = Taming or flavour mpaiment of fish fiesh may possibly coour at conoeniratons below the mgger value. See Secions 4.4. 533 and 8.3.7.



Table 5. Ecological water quality guideline values developed by water requlators

Exposure PFOS PFOA Exposure scenario Comments and source
scenario
Freshwater 0.00023 | 19 pg/L 98% species Australian and New Zealand Guidelines
pgiL protection - high for Fresh and Marine Water Quality -
conservation value technical draft default guideline values
systems for PFOS and PFOA.
. Mote 1: The 99% species protection
0.13 220 pgll. | 95% Species level for PFOS is close to the level of
HgiL protection - s!lghﬂv to detection. Agencies may wish to apply a
moderately disturbed ‘detect’ threshold in such circumstances
systems rather than a quantified measurement.
2 g/l 632 pg/L | 90% species Mote 2: The draft guidelines do not
protection - highly account for effects which result from the
disturbed systems biomagnification of toxicants in air-
breathing animals or in animals which
31 g/l | 1824 B0% species prey on aquatic organisms.
Mg/l protection - highly Mote 3: The WQGs advise*! that the
disturbed systems 99% level of protection be used for
slightly to moderately disturbed systems.
This approach is generally adopted for
chemicals that bicaccumulate and
biomagnify in wildlife. Regulators may
specify or environmental legislation may
prescribe the level of species protection
required, rather than allowing for case-
by-case assessments.
Interim 0.00023 | 19 pg/L 949% species As above.
marine Mol protection Freshwater values are to be used on an
- high conservation interim basis until final marine guideline
value systems values can be set using the nationally-
agreed process under the Australian
013 220 pglL | 95% species and New Zealand Guidelines for Fresh
ugiL protection and Marine Water Quality.
- slightly to moderately | Note 1: The WQG advise that in the
disturbed systems case of estuaries, the most stringent of
freshwater and marine criteria apply,
2 pgiL 632 pglL | 90% species taking account of any available salinity
protection - highly correction.
disturbed systems MNote 2: Marine guideline values
. developed by CRC CARE are under
31pg/L | 1824 80% species consideration through the nationally-
Hg/L protection - highly agreed water quality quideline

disturbed systems

development process.




https://www.waterquality.gov.au/sites/default/files/documents/ANZECC-1992-guidelines.pdf

Australian Water Quality Guldelines for Fresh and Marine Waters

Type of indicator Indicator Units  Fresh waters Marine waters
Dissalved oxygen’ mgfL =6 = BO-90r% saturation) = 6 [ > B0-50% saturation]
Nutrients nuisance - |Section 2.3.3) (Section 2.3.3)
grawths
pH - 6.549.0 < 0.2 pH unit change
Salinity mgfl < 1000 (about 1,500 pSfem) -
Suspended particulate - < 10% change seasonal mean < 10% change seasonal
matter furbidity dancentration MEan concentration
|see alvo colowr & darity) (s also colour & darity)
Temperature’ - « 29C inerease = 290 increase
Toxicants
Inarganic toxicants Aluminiem mgfL < 5.0(if pH < =6.5) MR
Alumirium wgfL < 10000 (if pH = 6.5] -
Ammmania gL 2000-30.0 [Table 2.3) MR
Antimany mafl 0o 500.0
Arsenic gL 500D 50,0
Beryllium mafl 4.0 MR
Cadmium gL 02-2.0° 20
Chrgamiiurn mafl 100 S0.0
Copper wgfl  20-5.00 50
Cyanide gL 5.0 50
Iran gL 1,000.0f MR
Lead mafl 1.0-5.0° 50
hdEreury mgfL 01 0.1
Nickel mafl 15.0-15000% 15.0
Sedenium gL 5.0 0.0
Silver el 0.1 10
Sulfide mafl 20 20
Thaalliurn el 4.0 0.0
Tin (tributyltin] mafl 0008 0002
Zine el 5.0-5000" S0.0
Organic toxicants Acrylanitrile wgfL NR MR
Benzidine mEfL NR MR
Dichlarobenzidine mafl NR MR
Diphenylbydrazine el NR MR
Halogenated aliphatic  Hexachlorobutadiens mafl 01 03
compounds Halogenated ethers gL NR MR
lsophorone wgfL MR MR
Manocyelic aromatic Benrene gL TN 300.0
compounds Chiorinated benzenes  ygfl  (Table 28] MR

National Water Quality Management Strategy
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Appendix C. Intensity Frequency Duration — Average Recurrence Interval Indicator

Intensity-Frequency-Duration (bom.gov.au)

RAINFALL INTENSITY IN MILLIMETRES PER HOUR
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http://www.bom.gov.au/cgi-bin/hydro/has/CDIRSWebBasic

Apical%

Bushfire and Planning

Moorebank Logistics Park West Precinct

Basin 8

Autumn Stormwater Network WaterQuality
Monitoring Data & Reporting April 2025

Site image: retention basin 8 MPW (Apical image April 2025)

Prepared for: MID Plumbing P/L
Prepared by: Daniel Anderson (BEnvSc, MEnvSc)
Romy Brien (BSc NRM)
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Office: PO Box 149 Kiama NSW 2533
ABN: 656 420 10 400
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Consulted Documents / database.

Australia and New Zealand Guidelines for fresh and Marine Water Quality (2000)
NATIONAL WATER QUALITY MANAGEMENT STRATEGY - Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (2000) - Volume 2 - Aquatic ecosystems

Bureau of Meteorology — Australian Government Australia's official weather forecasts & weather radar - Bureau
of Meteorology (bom.gov.au)

Moorebank Intermodal Precinct West — Stage 3 (SSD 10431) | Assessment Report March 2021
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-

to-IPC.pdf
WQM Report Western Precinct _Basin 8 _Autumn 2024 — Apical Bushfire and Planning - April 2024

WQM Report Western Precinct _Basin 8 Spring 2024 — Apical Bushfire and Planning - October 2024

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 7709 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Lot 2 DP 1197707 Part Lot 3 DP 1197707 Part Anzac Road and Moorebank
Avenue public road reserves Development: Moorebank Precinct West Stage 2 (MPW Stage 2)

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 10431 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Moorebank Precinct West Stage 3 (MPW Stage 3)

Australian Laboratory Services (ALS) Work Order EW2402561 Certificate of Analysis Water Sample Data 09™
April 2025.

Liverpool DCP
Liverpool's Development Control Plans | Liverpool City Council (nsw.gov.au)

DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-
environmental-mgt-guidance-pfos-pfoa.pdf

Development Consent SSD 7709 - Section 4.38 of the Environmental Planning and Assessment Act 1979
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-
precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-
conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf

2|Page


https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
http://www.bom.gov.au/?ref=logo
http://www.bom.gov.au/?ref=logo
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://www.liverpool.nsw.gov.au/development/liverpools-planning-controls/liverpool-development-control-plan
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf

Glossary

The following definitions apply to terms used in this report. Many of these definitions are consistent
with relevant national literature and cited where appropriate.

Current status trigger value

Concentrations of water quality indicators that reflect existing ecosystem condition, and therefore
provide a target for ecosystem maintenance and a benchmark against which future water quality
trends may be monitored.

Environmental value

Particular values or uses of the environment important for a healthy ecosystem or for public
benefit, welfare, safety or health and requiring protection from the effects of pollution or
degradation (Environment Australia 2002).

Indicator
A parameter (biological, physical or chemical) used to provide a measure of the quality of water or
the condition of an ecosystem (Environment Australia 2002).

Low-risk trigger value
Concentrations (or loads) of key performance indicators [of water quality] at which if not exceeded,
there is a low risk that adverse biological effects will occur (ANZECC 2000a).

Median

The middle reading, or 50th percentile, of all readings taken. i.e. of the readings 10, 13, 9, 16 and
11 (re-ordering these toread 9, 10, 11, 13 and 16), the median is 11. The mean (or average), is
the sum of all values divided by the total number of readings (which in this case equals 11.8).

Reference condition

Refers to a site which is unmodified or minimally modified from ‘natural’ condition. Most commonly,
reference sites are subject to limited disturbance from human activity. The reference condition

then serves as a standard or target against which environmental change in other similar sites can

be assessed.

Trigger value
A concentration that, if exceeded, would indicate a potential environmental problem, and so

‘trigger’ a management response, such as further investigation and/or remedial actions (ANZECC
2000a).

Water quality guideline

A numerical concentration level (e.g. of a contaminant) or narrative statement (e.g. visual
appearance of a water body) recommended to support and maintain a designated water use
(ANZECC 2000a)

3|Page



1.1 Background

The Sydney Intermodal Terminal Alliance (SIMTA) received approval for the construction and operation
of Stage 3 (the Project) of Moorebank Precinct West (MPW), which comprises the third stage of
development within the Moorebank Precinct West under Development Approval SSD-10431.

The proposal is SSD under clause 19 of Schedule 1 of the State Environmental Planning Policy (State and
Regional Development) 2011, as it is development for the purpose of rail and related transport facilities.

The MPW site is located on the western side of Moorebank Avenue and forms the western section of
the Moorebank Intermodal Precinct (Map image 1 & 2). The MPW site is approximately 2.5 kilometres
(km) from the Liverpool city centre, 27 km south-west of the Sydney Central Business District (CBD) and
26 km west of Port Botany.

The MPW site is irregular in shape, approximately 3 km from north to south and 960 m from east to
west at its widest point and covers an area of approximately 220 ha. It is situated between the Georges
River to the west (with the SSFL running north-south to the west of the river); and Moorebank Avenue
to the east.

Works on the MPW site to date have commenced under two current and active development consents:

e MPW Stage 1 early works, which provides demolition, rehabilitation, remediation of contaminated
land, and the establishment of construction facilities and access including site security (as part of the
SSD 5066 consent)

e MPW Stage 2, which provides for the construction and 24/7 operation of an intermodal facility and
associated warehousing (SSD 7709).

Across the entire precinct there are six onsite detention basins. Bioretention/biofiltration systems also
make up the stormwater management infrastructure within the site.

This water quality monitoring program is guided by the Stormwater Infrastructure Operation and
Maintenance Plan (SIOPM) and is provided to Qube Holdings Limited (the Applicant) on behalf of MID
Plumbing. Three onsite bio-retention basins are present within Moorebank Precinct West. This report is
in reference to Basin 8 (MPW — south).

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 -
Application Number: SSD 7709 Moorebank Precinct West Stage 2 (MPW Stage 2)

CoC ‘ Requirement

Stormwater Quality Monitoring

B38. Stormwater Quality Monitoring Program - Prior to commencement of operation
Part of the Operational Environmental Management Plan
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Map image 1. Overview subject site (MPW) provided by Arcadis
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Map Image 2. Moorebank Precinct West Detention Basins (provided by MID Plumbing)

Swale Arez Behind Water
Tanks & Electrical Compound

6|Page



Map image 3. Detention Basin 8 MPW (south)
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Reference information

Map image 4. Moorebank Intermodal Precinct West — Stage 3 State Significant Development
Assessment (SSD-10431) March 2021
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20. Stormwater Management
System or Works

That untreated stormwater is not
disposed of into the Georges River
oF its tributaries.

The likely impact of stormwater
disposal on the quality of any
receiving waters.

That the levels of nutrients and
sediments entering the waterway
are not increased by the proposed
development.

Whether any propozals to manage
stormwater are in accordance with
the local council's stormwater
management plans and the
Managing Urban Stormwater series
of documents and meet the local
council’s stormwater management
objectives.

Whether the principles outlined in
the Managing Urban Stormwater
Soils and Construction

Handbook (1998} prepared by and
available from Landcom and the
Department of Housing are followed
during each stage of a developmenit
{including subdivision).

Detailed stormwater
azsessments were undertaken
as part of MPW Stage 2, and
remain applicable to the Stage
3 proposal.

The Department has
recommended conditions that
would enforce these
requirements, by ensuring that
appropriate measures are
implemented to manage
stormwater impacts during
construction. In regard to
management of stormwater
during operation of the MPW
site, the MPW Stage 2
proposal incorporates a robust
set of conditions to manage the
release of stormwater via six
onsite detention basins (OSD).
a major east-west covered
culvert and associated
drainage infrastructure.
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2. Monitoring Program Methodology
2.1 Monitoring Sites

To support stormwater and drainage management of the facility the MLP West precinct has
established a vast stormwater infrastructure system consisting of several Water Sensitive Urban
Design (WSUD) functions including raingardens detention basins and bio-swales. These networks
are designed to minimise the velocity and peak discharge of stormwater draining from the site and
act as onsite detention basins to harvest and sequester potential pollutants generated at the site
through designed biological processes.

The stormwater infrastructure system discharges water into the natural drainage system via three
outlets:

e Basin 5 detains water from the northern section of MPW before discharging into Georges River

e Basin 6 detains water from the mid-section of MPW before discharging into Georges River

e |Basin 8 detains water from the southern section of MPW before discharging into Georges River

Monitoring ot the discharge points has been established via our ongoing program with MID
Plumbing under the SIOMP program to collect qualitative data and analyse the performance of the
WSUD provisions and to establish any potential trends in water quality readings from the
stormwater network discharge points prior to release of water into the natural hydrological
systems of Anzac Creek and the Georges River.

Table 1. Type of outlet MPW

Discharge Point Associated Outlet (see figure 1) Type of outlet/detention basin
(see figure 2)
Basin 5 Inlet Bio retention
Outlet Outlet point
Georges River River
Basin 6 Inlet Bio retention
Outlet Outlet point
Basin 8 Inlet Bio retention
Outlet QOutlet structure
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2.2 Water Quality Assessment

Surface water quality data collected at the discharge points is assessed with reference to ANZECC
Guidelines (2000) and correlated with baseline Water Quality monitoring results provided by
previous condition assessment reports.

By comparing water test data under the program across the testing timeline we can identify and
report upon trends, identify exceedances and exclude potential anomalies for datasets.

Table 2. ANZECC Low Risk Trigger Values

Ecosystem Turbidity | EC pH* Do TH NO, NH,* TP DRP
type -N -N -P

NTU psiem mg/L mglL mg/L mg/L mgil
';:E:“" 2.25 30-350 | 6575 |90-110 |o4a0 |00 |oo1z | o013 |ooos
Lowiand 6-50 125- 6580 |8a5110 |o0s00 |o0190 |oozo |o0o0s0 |o.ozo
river 2200

Values for Low Land River Systems as insert above are used as the reference guide to water quality
parameter values and overall health and safety statements regarding the quality of discharged water
from the SIOMP drainage network.

Annual spring and autumn water quality data presented from Anzac Creek and Georges River testing
programs by other scientific consultants may also be cross referenced to the data prepared by Apical
under the SIOMP program to establish potential trends in results and identify increases in
accumulated pollutants from the site under operational condition, which may appear present within
adjacent natural waterways.

Site data was collected in the form of water samples and in field data recordings at the prescribed
monitoring points, water samples and water probe readings are undertaken following Australia and
New Zealand guidelines for fresh and marine water quality — 2000 (ANZECC Guidelines), In situ water
quality parameters relevant to stream health and aquatic assessment profiling were collected in field
with a multiparameter hand-held water quality monitoring probe (Aquatroll 600).

Water data is collected, analysed and collated under the same methodologies and process under
each testing period, the ensure consistency in the process.

Measures tested and samples taken:

e pH

e Dissolved Oxygen

e Electrical Conductivity

e \Water Temperature and
e Turbidity

Water samples are collected at inlet and discharge points (Basin 5, Basin 6 & Basin 8) then sent to
Australian Laboratory Services (ALS) for quality testing analysis Surface water (alsglobal.com).

Water analytical suites / testing parameters are provided to obtain overall water condition results
and chemical sampling of collected water is undertaken for a range of nutrients, metals, and
hydrocarbons relevant to stream health and aquatic assessment protocol, key nutrients, metals, and
pollutants included in the assessment to reflect an overall suite of water quality condition guides
which are listed below:
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https://www.alsglobal.com/en/water-quality/surface-water-analysis

e Total phosphorous

e Total Nitrogen

e Kjeldahl Nitrogen

e Dissolved Metals

e PFAS

e Total Suspended Solids
e Total Hydrocarbons

The raw data results from the lab analysis provided to us by ALS Laboratory Services are presented
within this report (see Appendix A).

Key water quality data attributes are recorded, tables and compared against; previous condition
baseline data, Liverpool Development Control Plan (DCP) water quality targets, Conditions of Consent
B40 and ANZECC Guideline (2000) trigger limits under the condition category -(90% protection
criteria for freshwater natural systems).

The water quality guidelines are applied to ensure adjacent natural waterways George River and
Anzac creek are not adversely affected by poor water quality discharge from the Moorebank logistics
park site and operations.

Trends observed in our datasets are analysed on a temporal scale with any trigger values for specific

water quality measures highlighted and presented within the results chapter of each seasonal report.
This report provides baseline data and Spring 2025 data for Basin 8 (MPW) from which trend analysis
will compound over future reporting periods.

2.3 Data Analysis

The water quality measurements collected are used to assess water quality at each site in terms of
health of aquatic ecosystems by comparison with guideline values recommended by the ANZECC and
ARMCANZ (2000) guidelines for the protection of lowland streams (i.e. systems at < 150 m altitude)
in south-east Australia. This categorisation for stream health is deemed relevant for the description
of Anzac Creek, the recipient natural way due to the location in the geomorphic landscape and
correlations of expected biophysical health and habitat profiles for similar stream environments.

2.4 Survey dates and personnel

On the 9t April 2025, ecologists from Apical Bushfire and Planning attended Moorebank Precinct
West (MPW) to collect water quality data across the testing sites which are located within selected
inlet points and discharge points within the stormwater drainage and management system (SIOMP)
located within the Moorebank Logistics Park site West (See map image 2).

Inlet and outlet points within the network are representative of variant sites where stormwater will
enter a node of the system (as a point source) and then release from the that node of the system at a
discharge point. By recording inlet and discharge data water quality can be tracked along the
continuum within the system to determine condition changes and overall trends in measured quality
at given sites.

This data was collected on behalf of MID plumbing in accordance with ‘The Stormwater
Infrastructure Operation and Maintenance Plan Moorebank Logistics Park — West Precinct 2020 and
in compliance with Condition of Consent B40 (Liverpool City) for the subject site. The results of such
monitoring data collection are presented within this report.
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2.5 Rainfall

Between the 1%t of March and the 315 of March 2025 Moorebank received 90.2mm of rainfall
(http://www.bom.gov.au/climate/dwo/202409/html|/IDCIDW2161.202409.shtml). Between the 1% of
April and the 15" of April 2025 Moorebank received 3.4mm of rainfall.

Figure 1. Bureau of Meteorology Daily Weather Observation Holsworthy March 2025

Temps Rain Evap Sun Max wind gust 9 am 3 pm
Date Day Min Max Dir Spd Time Temp RHCId Dir Spd MSLP Temp RH Cld Dir Spd MSLP
*C °C mm mm hours km/h local G % g kmh  hPa  C % gh kmh  hPa
1 S5a 187320 0 S5 282313 2289 78 WsW 13 1016.7| 31.2 53 EME 1510123
2 Su198257 0 5 521616 235 85 & SSE 1910137 248 75 & SE 3010131
3 Mo 192256 0 S 370809 22271 23 S 2210187 243 63 38 s 210176
4 Tu185260 68 S 461500 210 94 & SE 910213 242 70 & SSE 26102186
5 We185267 32 SE 351506 223 74 SSE 1510218 253 65 6 SE 2210195
6 Th 16.9 26.9 0 SSE 431550 219 81 & SSE 1510204 254 62 T SE 2210199
7 Fr179265 24 ESE 441259 198 92 & SSE 1510216 256 55 5 ESE 2410205
8 SalTd4245 26 SE 331214 211 87 7 SSE 1710228 232 700 & ENE 1510225
9 Su1982385 14 218 94 38 Calm 1023.7 27.0 55 2 ENE 1910207
10 Mo 185 271 MMNE 241312 2289 79 & NNE 710208 261 60 & NNE 1310186
11 Tu 194223 9.0 SE 300614 202 97 7 SSE 1510205 21493 & ESE 17 1020.6
12 We 186270 80 SE 221350 204 94 6 W 910228 268 63 & EME 710193
13 Th17.031.7 0 M 241029 198 97 7 W 710201 305 438 NNW 910168
14 Fr178358 0 SSE 302256 231 90 Calm 1019.5) 343 36 MNE 91016.3
15 Sa220347 0 SE 302309 236 85 2 W 710199 345 45 ME 1110145
16 Su21.037.0 0 W 391221 256 67 W 610116 364 26 WHNW 20 1006.7
17 Mo 155 215 0 SSE 6101:54 18.0 51 S8W 2010189 205 39 SE 2810208
18 Tu 10.9 244 0 E 281042 16.0 71 Calm 10245 231 51 & ESE 1710224
19 We 156 286 0 E 311405 193 80 1 Calm 1023.3) 273 54 ESE 201019.0
20 Th182325 0 ENE 311741 221 81 1 Calm 1020.3 31.3 47 E 1710156
21 Fr179275 0 SSE 311836 201 90 8 W 710145 259 68 3 N 131125
22 53189267 14 SE 311627 198 &7 7 W 610176 251 63 & SE 1710159
23 Su197221 40 5 261246 204 92 8 S 1310211 210 88 8 S 15101938
24 Mo 188258 36 203 97 28 S 210203 242 71 7 ESE 910189
25 Tu19626.2 SSE 311201 226 82 4 S 1310231 234 82 & 35W 111021.2
26 We 184275 10 E 331613 198 97 1 Calm 10226 268 54 E 1710205
27 Th156257 0 S 281022 184 94 1 Calm 10234 246 74 8 SE 1710221
28 Fri6v7 242 14 E 301328 199 96 & Calm 10226 238 74 & E 151018.7
29 Sa18.0220 130 SW 372132 186 96 7 38W 710126 200 95 T WSW 1110073
30 Su184242 118 5 501442 194 91 &WSW 13 10081| 221 79 & S5W 3110081
31 Mo 174243 146 SW 541319 195 79 6 SW 1710117 226 64 8 S5W 26 10117
Statistics for March 2025
Mean 18.1 271 209 85 6 §1019.4 259 62 7 171017.3
Lowest 10.9 215 0 160 51 1 Calm 1008.1] 200 26 2 ENE 7 1006.7
Highest 22.0 37.0/19.0 SSE 61 256 97 3B S 2210245 364 95 8 S3W 3110225
Total a0.2

IDCIDW2181.202503 Prepared at 12:00 UTC on Monday 14 April 2025
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Figure 2. Bureau of Meteorology Daily Weather Observation Holsworthy April 2025

Date
1
2
3
4
5
6
7
8
9
0

1
11
12
13
14
15

Temps
Day Min Max
C. °C
Tu 156 23.2
We 13.0 246
Th10.1 26.7
Fr123253
S5a 143 26.2
Su 92253
Mo 11.526.9
Tu 123222
We 15.5 24.0
Th12.4242
Fr12.4 301
5a 151264
Su 132268
Mo 12.428.8
Tu16.2

Rain Evap Sun

mm mm hours

c oo onD o oD oo oo

=

2.2

Max wind gust
Dir Spd Time Temp RH Cld Dir Spd MSLP Temp RH Cild Dir Spd MSLP

S

E
WNW
SE
SE

w
Wsw
SE

E
NNE
SE
SSE
ENE

kmih  local
37 10:56
28 16:07
39 11:44
31 1550
39 16:24
26 11:47
4312:01
28 15:34
281317
17 14:07
371437
281310
28 16:05
57 14:47

Statistics for the first 15 days of April 2025
Mean 13.0 25.8
Lowest 92222
Highest 16.2 30.1

Total

0
22
34

S

5T

C
19.2
143
141
16.9
18.5
171
19.8
18.0
19.7
17.7
20.0
217
205
18.8
194

18.4
141
217

IDCJDVW2161.202504 Prepared at 05:36 UTC on Tuesday 15 April 2025

9 am 3 pm
% gth kmmh hPa *C % gt
73 5WSW 910152 221 55 5SSW
82 TWSW 910124 239 M1 NE
94 Calm 1011.3 259 26 SW
86 WsW 710164 246 58 3 SE
47 WNW 910150 250 31 SE
75 NW 910188 236 31 8§ 8
50 NW 1110181 26.7 27 w
717 W 910252 214 60 8 SE
80 5 ENE 710257 221 69 1 ENE
89 8 Calm 1023.2 237 59 & ENE
76 WNW 910239 267 48 2 SE
74 WNW 610308 249 64 1 E
85 W 710302 255 51 ENE
86 WSW 910256 244 61 5
75 8 S5W 1510277 193 72 & SSE
7% b 710213 240 50 4
47 5 Calm 10113 193 26 1 s
94 B S5W 1510308 267 72 8 S

km/h hPa
201013.3
11 1007.8
91009.7
151014 .4
1910139
610139
1110159
1910231
191021 4
710200
2010228
17 1028.9
17 1025.9
2610236
1910255

151018.7
61007.8
26:1028.9
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3. Results

Data results captured by our water quality sampling are presented herein and are representative of baseline
& Spring (2024) water quality results for Moorebank Precinct West Basin 8. Threshold guideline quantitative
values for the water quality parameter themes are compared and correlated to ANZECC/ARMCANZ (2000)
guidelines under the categorisation thresholds — Waterway benchmark group: ‘The protection of slightly
disturbed lowland river ecosystems in southeast Australia’.

As these are the first samples results collected under our scope for the SIOMP-MPW sites, the sampling
results presented in this report will be considered for future analysis against subsequent results for use as
baseline data for the drainage network SIOMP function.

Triggers Exceedances from both the In-Situ Data and the Laboratory Samples April 2025

Location Basin 8 Outflow

Phosphorous 40 ug/L (Guideline trigger 25 pg/L)
Nitrogen 400 ug/L (Guideline trigger 350)
Literature Review
Phosphorous Values

Phosphorus

Stormwater runoff is a major cause of physical, chemical (i.e. nutrients), and microbial degradation of receiving
waters. Nitrogen (N) and phosphorus (P) are of particular concern and interest in urban stormwater runoff due
to their role in eutrophication of water bodies, onset of harmful algal blooms, and fish kills. refer (Yun-Ya Yang
& Gurpal S. Toor)

The linkages between urbanization and increased N and P export is well established; however, the contributions and
dynamics of N and P are often site-specific, the synchronicity between N and P in aquatic environment has been widely
used as an ecological indicator of biological growth and nutrient limitation.

Understanding P dynamics in stormwater runoff can help to implement and enhance the effectiveness of strategies to
control P loss and transport to receiving waters.

P values from this testing period were slightly raised above the ANZECC guidelines, however are considered reasonable
for the testing environment and sample pool.

Nitrogen Values

Nitrogen

A previous spike in Nitrogen has decreased to almost meet the ANZECC trigger value for rivers flowing to the
coast at this collection point. This may be due to increased vegetation within the system allowing for uptake of
excess nitrogen being mobilised by the stormwater.

Nitrogen values are above the guideline rates, however this is a reduction in concentration when compared to
the samples of October 2024, which provides an improvement in nitrogen concentration.

Five (5) Industrial Applications of Nitrogen

While the main industrial use of nitrogen is to create ammonia that is required for fertilizer, explosives, and other
materials, it uses go far beyond these applications. From food packaging to pharmaceuticals, nitrogen gas can be found
in more places and used for more purposes than you may have realized.

Food Packaging: It is common practice for food processing companies to use compressed nitrogen to displace oxygen
in the packaging of perishable foods. Without oxygen, the shelf life of foods such as meats, fruits, vegetables, and
various snack foods can be extended. Nitrogen can also add a cushion around food to keep it safe during transport.
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Chemical Blanketing: Nitrogen is typically used to prevent fires and explosions in dangerous atmospheres like chemical
plants or manufacturing facilities, by lowering the oxygen level below explosive limits.

Electronics: In the process of assembling electronics, nitrogen gas is used when two electronic components are
forming a permanent connection, also known as soldering. The gas is used to reduce surface tension so there is a
cleaner break away from the site of the electrical bond. Nitrogen gas is also used in a computer’s main processing
system to prevent it from overheating.

Laboratory: Laboratories require a very specific environment to ensure that tests and results are carried out
accurately. Nitrogen gas is used to control oxygen levels, humidity and temperature, and maintain an appropriate
atmosphere for highly sensitive procedures and equipment. Additionally, there are various pieces of laboratory
equipment that require nitrogen for purging.

Laser Cutting: The application of nitrogen as a purging gas in the steel industry is extremely important. It is used as an
assist gas to blow away molten material and achieve a stronger stainless or aluminized steel product that is also more
resistant to corrosion.

https://nigen.com/industries-that-benefit-from-on-site-nitrogen-systems/

Industries That Benefit from On-Site Nitrogen Systems

Gaseous nitrogen is very useful in large-scale manufacturing and industrial applications. The large volumes of nitrogen
gas required for these operations are either sourced from vendors in gas cylinders or generated on-site. In this article,
we will highlight critical industrial processes that benefit from on-site nitrogen systems.

15|Page


https://nigen.com/industries-that-benefit-from-on-site-nitrogen-systems/

3.2 Interpreting Results

Dissolved Oxygen — Measures:

Dissolved oxygen (DO) is oxygen held (dissolved) in the water and available to aquatic organisms.
The amount of dissolved oxygen in a river or stream can tell us a lot about its water quality.

Water will naturally contain a certain amount of dissolved oxygen that is absorbed from the air and
produced by plants and algae living in the water.

Temperature has a large effect on the amount of oxygen dissolved in water; cold water can hold higher
levels of oxygen than warmer water. Higher water temperatures over summer will cause oxygen levels to
drop.

Other factors such as river flow, wind, nutrients and bacterial activity can also affect the amount of
dissolved oxygen in waterways.

Dissolved oxygen levels typically range between 5 and 14 mg/L (or ppm).

Example:

Dissolved Oxygen levels (ppm or mg/l) and impacts on aquatic animals

CRITICAL POOR MODERATE GOOD
May kill fish and Stressful for fish and OK for fish and Best for fish and aquatic
aquatic animals aquatic animals aquatic animals animals

Salinity — Measures:

Electrical conductivity is a measure of the saltiness of the water and is measured on a scale from 0 to
50,000 uS/cm. Electrical conductivity is measured in microsiemens per centimeter (uS/cm). Freshwater is
usually between 0 and 1,500 uS/cm and typical sea water has a conductivity value of about 50,000 uS/cm.
Examples:
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uS/cm

Use

0 - 800 s Good drinking water for humans (provided there is no organic
pollution and not too much suspended clay material)

» Generally good for irrigation, though above 300pS/cm some care
must be, particularly with overhead sprinklers, which may cause
leaf, scorch on some salt sensitive plants.

* Suitable for all livestock

800 - 2500 e Can be consumed by humans, although most would prefer water in
the lower half of this range if available

» When used for irrigation, requires special management including
suitable soils, good drainage and consideration of salt tolerance of
plants

s Suitable for all livestock

2500 -10,000 » Not recommended for human consumption, although water up to

3000 pSfecm can be consumed

» Not normally suitable for irrigation, although water up to
6000 pS/em can be used on very salt tolerant crops with very
special management techniques. Over 6000 pS/cm, occasional
emergency may be possible with care

» When used for drinking water by pouliry and pigs, the salinity
should be limited to about 6000 uS/cm. Most other livestock can
use water up to 10000 uS/em
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Total Dissolve Solids (TDS) — Measures

Dissolved solids, smaller than 2 microns, refer to any minerals, salts, metals, in the form of molecules,
atoms, cations or anions dissolved in water. Total dissolved solids (TDS) comprise inorganic salts
(principally calcium, magnesium, potassium, sodium, bicarbonates, chlorides and sulfates) and some small
amounts of organic matter that dissolve in water.

The TDS concentration is the sum of all filterable substances in water that can be determined
gravimetrically. However, in most cases, TDS is primarily comprised of ions.

High levels of total suspended solids can affect turbidity, increase water temperatures and decrease
dissolved oxygen (DO) levels. This can cause the water to heat up more rapidly because the suspended
particles absorb more heat and deplete oxygen, which can adversely affect aquatic life.

Suspended solids can increase the temperature of water as they
absorb additional heat from the sun. This can also cause
dissolved oxygen levels to drop below the thermocline, creating
hypoxic conditions.

SUNLIGHT

Suspended solids, particularly algae, can block suniight from
reaching submerged plants. This can cause dissolved oxygen
levels to drop, as the plants rely on respiration (consuming

oxygen) instead of photosynthesis.
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Turbidity — Total Suspended Solids (TSS)

Turbidity data are reported in Nephelometric Turbidity Units (NTU). To provide a sense of scale, water with
a turbidity of 1 NTU is crystal clear, water at 5 NTU has a tiny trace of discolouration, and water at 100 NTU
is brown and opaque. The standard is less than 10 NTU for rural streams and rivers and less than 30 NTU
for urban lakes and ponds.

Total suspended solids (TSS) are particles that are larger than 2 microns found in the water column. Anything
smaller than 2 microns (average filter size) is considered a dissolved solid. Most suspended solids are made up
of inorganic materials, though bacteria and algae can also contribute to the total solids concentration.

GRAVEL SAND SILT CLAY ALGAE

pH — Acidity / Alkalinity — Measures

The pH refers to the degree of acidity or alkalinity of a substance. A pH of 7 is neutral. A value above 7
indicates that the water is more alkaline and a pH below 7 indicates acidic conditions.

A pH of 7 is considered neutral. The logarithmic scale means that each number below 7 is 10 times more
acidic than the previous number when counting down. Likewise, when counting up above 7, each number
is 10 times more basic than the previous number pH stands for the “power of hydrogen” 3. The numerical
value of pH is determined by the molar concentration of hydrogen ions (H+) 3. This is done by taking the
negative logarithm of the H+ concentration (-log(H+)).

Standard values for pH readings are expected, pH 6.5-9 for rural streams and rivers and pH 6—9 for urban
lakes and ponds.

In freshwater systems pH sets up the conditions for how easy it is for nutrients to be available and how
easily things like heavy metals (toxicity for aquatic life) can dissolve in the water. Rivers and lakes generally
range between 5 (acidic) and 9 (basic) on the pH scale.

S0 1R Y w* 9w ' W v 100 B0 N ‘

0 3
ACIDKC |

[H#]

10,000,000 [H#+]: 1 (OH-]

D BT 902 100 10¢ 10° 0* 107 w* 0 w* 0" 0v® 10w" 0"
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Summary of Results
Aquatic ecosystems

Indicator

Total phosphorus
40 pg/L

Total nitrogen
400 pg/L

Chlorophyll-a

Turbidity
28.72 NTU

Salinity (electrical
conductivity)
282.3 uS/cm

Dissolved oxygen
9.09 ppm

pH
8.12

Numerical criteria (trigger values)

Upland rivers: 20 pug/L

Lowland rivers: 25 pg/L for rivers flowing to the coast;
Lakes & reservoirs: 10 ug/L

Estuaries: 30 pg/L

Upland rivers: 250 ug/L

Lowland rivers: 350 pg/L for rivers flowing to the coast;
Lakes & reservoirs: 350 pg/L

Estuaries: 300ug/L

Upland rivers: not applicable
Lowland rivers: 5 pg/L

Lakes & reservoirs: 5 pg/L.
Estuaries: 4 pg/L.

Upland rivers: 2—25 NTU (see supporting information)
Lowland rivers: 6—=50 NTU (see supporting information)
Lakes & reservoirs: 1-20 NTU

Estuaries: 0.5-10 NTU

Upland rivers: 30—-350 pS/cm
Lowland rivers: 125—-2200 pS/cm
supporting information

Upland rivers: 90-110%

Lowland rivers: 85—110%

Freshwater lakes & reservoirs: 90-110%
Estuaries: 80—-110%

Note: Dissolved oxygen values were derived from daytime measurements.
Dissolved oxygen concentrations may vary diurnally and with depth.

Monitoring programs should assess this potential variability.

Upland rivers: 6.5-8.0

Lowland rivers: 6.5-8.5

Freshwater lakes & reservoirs: 6.5-8.0
Estuaries: 7.0-8.5

Changes of more than 0.5 pH units from the natural seasonal maximum or

minimum should be investigated.

3.1 Key Summary of Results Autumn 2025

Both Nitrogen and phosphorous trigger the Anzecc guideline within the water samples from basin 8.
These values are showing improvement from previous testing periods. This may be due to increased
vegetation within the bio-swale.

pH has increase significantly at basin 8 (6.44 to 8.12). The pH values sit within a reasonable range for
lowland rivers, however this value will continue to be monitored during future testing periods.

3.2 Recommendations

Nitrogen, phosphorous and pH will continue to be monitored across future testing periods.
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Map Image 5. Stormwater Testing Site — Moorebank Logistics Park

Sampl Site Map

Client:
M.1.D Plumbing

Address:
BUSHMASTER
AVENUE
MOOREBANK2170

Map Issue:
Basin 8 Sample Site
Map

Time:
10/07/2024
2:25 PM

0 30 60 120 Meters
LGA: Scale:
LIVERPOOL CITY  1:2,000
COUNCIL
Spatial Reference:
Lot/DP: WGS 1984 Web
5 to 14/DP Mercator Auxiliary Moo Per
1299137 Sphere Environmerthal/Bushfire Plarjner
Bsc EnvSc
Units:
Meters Marco@apical-bushfire.com.au
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STORMWATER DISCHARGE TESTING SITE
BASIN 8 - OUTFLOW
Site image 1. Testing site Basin 8 - Qutflow

Table 3. In-situ data and observations Retention Basin 8 outflow

Moorebank West Precinct - Retention Basin 8 Outflow (MPW 5 outflow)

Date: 09/04/2025 Time: 01:13pm | Temp: 21°C | Humidity: 80%
Operator: Coordinates:
Marco Perry -33.947085, 150.917653
Equipment used: Aquatroll 500
Parameter Recording ANZECC | Triggered?
ANZECC 2000 | Y/N
Guidelines
*Lowland rivers
Temperature 21.5 Abnormal to N
(Celcius) seasonal
variation
Dissolved Oxygen 9.09ppm *Lowland rivers | N
Lower limit: 85%
(DO ppm) Upper Limit:
110%
Electrical Conductivity 282.3 (C-usem) 125-2200 N
(C_um/cm) uS/cm
pH 8.12 Min 6.5 N
Max 8.5
NTU 28.72 NTU 6-50 N
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(a) Total phosphorus

e Channel Culvert

Guidelines 2000.

Basin 8. - Total phosphorous — Qube Logistics, Trigger Trigger Value - Triggered
Moorebank, NSW ANZECC 2000 Guidelines

Lab results - Total 40 ug/L 25 pg/L - 50 pg/L N
phosphorous:

Notes:

e  Trigger value 50 ug/L for lowland rivers, trigger value 25 ug/L for rivers flowing to the coast Anzecc

(b) Total Nitrogen as N (TKN + NOx) by Discrete Analyser

Basin 8.1 inflow - Total nitrogen — Qube Logistics, Trigger Value - Triggered
Moorebank, NSW ANZECC 2000 Guidelines
Lab results -Total 400 pg/L 350 pg/L for rivers flowing | Y
nitrogen: to the coast
Notes:
e Total Nitrogen as N (TKN + NOx) by Discrete Analyser
e Trigger values are based on a low-lying river
(c) Kjeldahl nitrogen Total Kjeldahl Nitrogen as N
Basin 8.1 inflow - Kjeldahl nitrogen — Qube Logistics, Trigger Value - Triggered

Moorebank, NSW

ANZECC 2000 Guidelines

Lab results — kjeldahl
nitrogen:

400 pg/L

Notes:
e Total Kjeldahl Nitrogen as N
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(d) Dissolved metals;

Basin 8.1 inflow - Dissolved metals — Qube Logistics, Moorebank, NSW

Equipment used:

- Sample bottles collected from monitoring site ALS
Environmental Laboratory Testing Report

systems.

Lab results — Dissolved Measures mg/L Trigger value Triggered
metals: ANZECC Guidelines 2000

95% protection criteria
Arsenic <0.001 0.013 mg/L N
Cadmium <0.0001 0.0002 mg/L N
Chromium <0.001 0.001 mg/L N
Copper <0.001 0.0014mg/L N
Nickel <0.001 0.011 mg/L N
Lead <0.001 0.0034 mg/L N
Zinc <0.005 0.008 mg/L N
Mercury <0.0001 0.0006 mg/L N
Notes:

- ANZECC Guidelines (2000) suggest 0.002 mg/L is considered appropriate for slightly-moderately disturbed

- Aspike in cadmium and zinc observed from past WQM has decreased and no longer triggers ANZECC
Guidelines 90% protection criteria.

(e) PFAS;

Basin 8.1 inflow - PFAS — Qube Logistics, Moorebank, NSW

PFAS Surrogate Measure pg/L 95% species protection Triggered
(DEE 2016)

Sum of PFAS 0.01pg/L 13 (ug/L) N

13C4-PFOS 102%

Sum of PFHxS 0.01pg/L 220 (ug/L) N

and PFOS

13C8-PFOA 101%

Notes:

IThis Guidance focuses on PFOS and PFOA as potential indicators of wider contamination by related PFASs. The
reasons for this approach include:
e Most research undertaken on PFASs internationally and in Australia has focused on PFOS and PFOA
due to their frequent occurrence in the environment, persistence, and bioaccumulation.
e PFOS and PFOA can also be the breakdown endpoint of other precursor products.
e PFOS and PFOA are the most commonly encountered PFAS in the environment and wildlife.
¢ Information on other PFASs, of which there are several hundred known, is more limited.
¢ Effective management of PFOS and PFOA may help address potential contamination where other
PFASs may also be present.

* DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS)
and Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.
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(f) Total suspended solids.

Basin 8.1 inflow - Total suspended solids — Qube EPA exceedance value | Trigger
Logistics, Moorebank, NSW

Lab results — Total 13 mg/L 50 mg/L
suspended solids:

mg/L

Notes:
e Total Suspended Solids dried at 104 + 2°C
e  Total Suspended Solids (TSS)

(9) Total hydrocarbons

Basin 8.1 inflow - Total hydrocarbons — Qube Logistics, Moorebank, NSW

[Total Hydrocarbons assessed alongside baseline data (2018) and Autumn monitoring (2019) for Aquatic Monitoring
location 11&12 (AQ11 & AQ12 Anzac Creek).

Lab Trigger value Triggere | Monitorin [Monitoring | Monitoring Trend
results ANZECC Guidelines| d g discharge | discharge

-Total 2000 —slightly discharge |points points April

hydroc disturbed lowland points October 2025 (Apical)

arbons river ecosystem May 2024 2024

: (Apical)  ((Apical)

Benzene pg/L | 1300 pg/L N <1 <1 <1 No trend
Toluene pg/L | - N <2 <2 <2 No trend
Ethylbenzene | - N <2 <2 <2 No trend
pg/L

meta-& para- 200 pg/L N <2 <2 <2 No trend
Xylene pg/L

Ortho-Xylene 470 ug/L N <2 <2 <2 No trend
pg/L

Total Xylenes - - <2 <2 <2 No trend
pe/L

Sum of BTEX - - <1 <1 <1 No trend
pg/L

Naphthalene 85 ug/L N <5 <5 <5 No trend
pg/L

Notes:

e The data were compared to the default trigger values (DTVs) recommended by ANZECC/ARMCANZ (2000)
for the protection of slightly disturbed lowland river ecosystems in southeast Australia.

e A commonly encountered example of additive toxicity of mixtures is the simple aromatic hydrocarbons
commonly associated with contaminated petroleum sites, benzene, toluene, ethyl benzene and xylenes,
collectively known as BTEX
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Water Quality Monitoring Comparative Table (Temporal)

Table 4. Retention Basin 8 MPW. Testing Site OP-8

Testing Site MPW 8.1 May 2024 | October April 2025
Inflow 2024
pH 8.51 6.44 8.12
Dissolved Oxygen - %/L 13.07 mg/L | 10.5 ppm 9.09 ppm
Actual Electronic 0.558 SPC - 8.3 (C- 782 3
Conductivity (SPC -ms/cm) ms/cm ms’®m) '
Temperature - °C 15.5 19.3 21.5
Turbidity 5.39 NTU 6.80 NTU 28.72 NTU
Total phosphorous - mg/L 0.06 mg/L | 0.05 mg/L 0.04 mg/L
Total nitrogen - mg/L 0.07 mg/L | 0.8 mg/L 0.4 mg/L
Kjeldahl nitrogen mg/L 0.07 mg/L | 0.7 mg/L 0.4 mg/L
Dissolved metals
Arsenic <0.001 <0.001 <0.001
Cadmium <0.0001 <0.0001 <0.0001
Chromium <0.001 <0.001 <0.001
Copper 0.002 <0.001 <0.001
Nickel 0.001 0.001 <0.001
Lead <0.001 <0.001 <0.001
Zinc <0.005 <0.005 <0.005
Mercury <0.0001 <0.0001 <0.0001
PFAS
Lab results — SUM of 0.04 0.69 0.01
PFAS
Micrograms/L
SUM of PFHXS & PFOS 0.04 0.56 0.01
Microgrms/L
Total suspended solids <5 <5
13
mg/L
Total hydrocarbons
Benzene <1 <1 <1 <1
Toluene <2 <2 <2 <2
Ethylbenzene <2 <2 <2 <2
meta-& para-Xylene <2 <2 <2 <2
Ortho-Xylene <2 <2 <2 <2
Total Xylenes <2 <2 <2 <2
Sum of BTEX <1 <1 <1 <1
Naphthalene <5 <5 <5 <5

26 |Page



Appendix A. Raw data tables; source - Australian Laboratory Services

Page : Bof11
Work Order - EW2501814
Client : Apical Bushfire and Planning
Project . Moorebank East + West
Analytical Results
Sub-Matrix: WATER Sample ID WHMPE WMPT WMPS o
{Matrix: WATER)
Sampling dafe / time | 09-Apr-2025 13:10 09-Apr-2025 12:50 08-Apr-2025 12:30 -
Compound CAS Number  LOR Unit ‘ EW2501514-008 EW2501914-007 EW2501514-008 —
Result Resull Readill
EPD80/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continuec
* €6 -C10 Fraction minus BTEX C6_C10BTEX| 20 pall =20 <20 <20 —
(F1)
>C10 - C16 Fraction —| 100 paill | <100 <100 <100 —
»C16 - C34 Fraction —| 100 paill | =100 <100 <100 —
>C34 - C40 Fraction —| 100 pall | =100 <100 =100 —
*  =C10 - C40 Fraction (sum) —_— 100 pall | =100 <100 =100 -
*  2£10 - €16 Fraction minus Naphthalene — 100 wall =100 =100 =100 —
(F2)
EPO80: BTEXN
Benzene 71-43-2 1 pail | <1 =1 <1 —
Toluene 108-88-3 2 pall | <2 <2 <2 —
Ethylbenzene 100-41-4 3 pall | <2 <2 <2 —
meta- & para-Xylene 108-38-3 106-42-3 2 paiL | <2 <2 =2 —
ortho-Xylene 05-47-8 2 pall | <2 <2 <2 —
* Total Xylenes _— 2 pall | <2 <2 <2 -
*  Sum of BTEX — 1 pall | <1 <1 <1 —
Naphthalene 91-20-3 5 pail | <5 <5 <5 —
EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 002 pall =0.02 <0.02 =0.02 —
[PFBS)
Perflusropropane sulfonic acid 423-41-8| 002 pall =0.02 =002 <0.02 e
(PFPrs)
Perflugropentane sulfonic acid 2706-91-4| 002 o'l =0.02 =0.02 =0.02 —
[PFPeS)
Perflugrohexane sulfonic acid A55-46-4| 002 pall 0,02 011 =0.02 —
(PFHxS)
Perflusrcheptane sulfonic acid arsoz-g| 002 pail <0.02 <0.02 <0.02 —
(PFHpS)
Perfluorononane sulfonic acid 68259-12-1| 002 pall =0.02 =0.02 =0.02 —
(PFNS)
Perflusreoctane sulfonic acid 1763-23-1| Q1 paiL 0.01 013 0.01 —
(PFOS)
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Work Order - EW2501914

Client . Apical Bushfire and Planning
Project . Moorebank East + West
Analytical Results

Sub-Matrix: WATER
{Matrix: WATER)

Sample (D

EE—
WMPE

WMPT

WMPS

Sampiing date / time

08-Apr-2025 13:10

00-Apr-2025 12:50

08-Apr-2025 12:30

Compound CAS Number  LOR Unit EW2501914-006 I EW2501914-007 EW2501514-008 e eeeeen

Resull Reault Reaul -

Perflusrodecane sulfonic acid aa577-3| 002 pa'll =0.02 =0.02 =0.02 — -

(PFDS)

Perflucrcbutancic acid (PFBA) AT5-22-4 01 el =0.1 =0.1 =0.1 — —

Perflucropentancic acid (PFPeA) 2T06-90-3 ooz pa'll =0.02 0.04 0.03 — —

Perflusrochexanoic acid (PFHxA) A07-24-4 .02 ol <0.02 0.04 0.03 - —

Perflusrocheptancic acid (PFHpA) arsasg| 002 oL =0.02 <0.02 <0.02 — -

Perflusrooctanoic acid (FFOA) 335871 0.01 o'l =0.01 =0.01 0.01 - —

Perflusrononanocic acid (PFNA) A75-85-1 ooz o'l =002 =0.02 =0.02 - —

Perflusrodecanocic acid (PFDA) 3as-7e-2| 002 oL =0.02 <0.02 <002 — —

Perflusroundecanoic acid 2058-94-8| 002 il <0.02 =0.02 <002 — —_—

(PFUnDA)

Perflusrododecanoic acid 307-55-1 .02 ol =0.02 =0.02 =0.02 — —

(PFDoDA)

Perfluorotridecanoic acid 72620948 002 il =0.02 =0.02 =002 - —

(PFTrDA)

Perfluorotetradecanoic acid arg-06-7| 005 gL <0.05 <0.05 <0.05 — —_—

(PFTeDA)

Perfluorchexadecanoic acid 67905-19-5 | 005 ol =0.05 =0.05 =0.05 - -

(PFH=DA)

Perflusrcoctane sulfonamide 7549186 002 pa'll =0.02 =0.02 =0.02 — -

(FOSA)

N-Methyl perflusrooctane 31506-32-8| 005 po'l <0.05 <0.08 <0.05 — —

sulfonamide [MeFOSA)

N-Ethyl perflucrooctane 4151-50-2 | 0.05 pa'll <0.05 <0.05 <0.05 — —

sulfonamide (EtFOSA)

N-Methyl perflusrooctane 24448-00-7| 005 woil <0.05 =0.05 =(0.05 - -

sulfonamidoethanol (MeFOSE)

N-Ethyl perflucrooctans 1891-99-2 | 005 ol <0.05 <0.05 <05 — —

sulfonamidoethanol (EtFOSE)
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Work Order . EW2501914
Client . Apical Bushfire and Planning
Project - Moaorebank East + West
Analytical Results
Sub-Matrix: WATER Sample ID WMPE WMPT WMP5 — —_
{Matrix: WATER)
Sampling date / fime 09-Apr-2025 13:10 09-Apr-2025 12:50 09-Apr-2025 12:30 - —_
Compound CAS Number LOR Unif EWZ501514-006 EwW2501914-007 EW2501514-008 e e
Resull Feesull Feeaull
EP231C: Perfluorcalkyl Sulfonamides - Continued
N-Methyl perflucrooctane 2355-31-9| 002 po'lL <0.02 =0.02 <0.02 - —
sulfenamidoacetic acid
(MeFOSAA)
N-Ethyl perflucrooctans 2991-505| 0.02 pa'l <0.02 <0.02 <0.02 e -
sulfenamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 7ET124-724| 005 pall <0.05 =0.05 <0.05 - -
(4:2 FTS)
&:2 Fluorotelomer sulfonic acid 27619-97-2| 005 L =0.05 =(0.05 =0.05 - ——
(6:2 FTS)
£:2 Fluorotelomer sulfonic acid 30108-34-4| 005 pall <.05 <0.05 <0.05 e -
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0| 005 palL <0.05 <0.05 =0.05 — —
(10:2 FTS)
EP231P: PFAS Sums
Sum of PEAS — | oo L 0.1 0.32 0.08 —_— -_
Sum of PFHxS and PFOS 5546411 TEI-23- 0.0 [T 0.01 0.24 0. - e
1
Sum of PFAS (WA DER List) —| oo pglL 004 0.32 0.08 - —
EP0B0S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 2 %o 98.8 90.8 88.8 - -
Toluene-D& 2037-26-5 2 % 936 852 #1.0 — -
d-Bromofluorobenzens 460-00-4 2 U 94.7 86.2 8.8 - -
EP2315: PFAS Surrogate
13C4-PFOS —| ooz % 102 102 100 - —
13CH-PFOA —| Qo2 %o 101 105 105 - -
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Wark Order . EW2501914
Client : Apical Bushfire and Planning
Project : Moorebank East + Wast

Surrogate Control Limits

Sub-Matrix: WATER Recovery Limits (%)
Compound CAS Mumber Low High
EP080S: TPH(V)/IBTEX Surrogates

1.2-Dichloroethane-Dd 17060-07-0 T2 143
Toluene-D8 2037-26-5 75 131
d-Bromofluorobenzens A60-00-4 T3 137
EP2315: PFAS Surrogate

13C4-PFOS —— &0 120
13CE-PFOA o (1] 120

Inter-Labor Bfo}f Tes Hﬂg

Analysis conducted by ALS Sydney, NATA accreditation no. 825, site no. 10911 {Chemistry / Biology).
(WATER) EKDETGE: Total Phosphorus as P by Discrete Analyser

(WATER) EKDE2G: Total Mitrogen as M (TKM + MOx) by Discrete Analysar
(WATER) EKDE1G: Total Kjeldahl Nitrogen By Discrete Analyser

(WATER) EKDS53G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
(WATER) EGO35F: Dissolved Mercury by FIMS

(WATER) EG020F: Dissolved Metals by ICP-MS

(WATER) EPOB0/07 1: Total Petroleun Hydrocarbons

(WATER) EPOB0/0T1: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
(WATER) EPOE0: BTEXN

(WATER) EPOB0S: TPH{VVBTEX Sumogates

(WATER) EP231A: Perfluoroalkyl Sulfonic Acids

(WATER) EP2318: Perfluoroalkyl Carbougylic Acids

(WATER) EP231C: Perfluoroalkyl Sulfonamides

(WATER) EP231D: (n:2) Fluorotelomer Sulfonic Acids

(WATER) EP231P: PFAS Sums

(WATER) EP2315: PFAS Surrogate

(WATER) EAD25: Total Suspended Solids dried at 104 £ 2°C




Appendix B. ANZECC & ARMCANZ (2000) water quality guidelines

Table 3.4.1 Trigger values for boxicants at alternative lewvels of protection. Values in grey shading are the trigger
values applying to typical shghtly—moderataly disfurbed systems; see table 3.4_2 and Section 3.4 2 4 for guidance on
applying thase levels to different ecosystem conditions.

Chemical Trigger values for freshwaler Trigger values for marine waler
imgl) {paly
Lewvel of prolection (% species) Level of protection % species)

8% 85% | o0% | 80w 29% B5% |90% | &0%

METALS & METALLOIDS

AdurnaniLim pH =65 | 27 55 ED 150 [11] [0} 18] 1]
AdurmaniLim pH A5 | ID [[n] 18] 10 18] [0} 18] 1]
Antimony [] [[n] 18] 10 18] [0} 18] 1]
Arzenic [As ) 1 24 g4 = 360 © 0 ] 8] D
Arsenic [ASV) 0.8 13 42 140 © 18] 19} (18] 1]
Benylium (] [[n! o [} D [0} (1] o
Bismuth ] [[s! o o D [T} ] o
Boran o 3T0* BBO - 1300 | ID [Tu] '] D
Cadmium H | 006 0.2 0.4 08~ 07" 5595 [14%F 3p=*
Chraeniurm (Cr i) H | ID o T} o 7.7 T4 4B.6 o0.6
Chromium (Sl 0.04 1.0° 6" 40" 0.14 4.4 20" E5©
Cobalt ] [[s! o o 0.005 1 14 150°
Copper H |10 1.4 18° 25°¢ 0.3 1.3 3t g*
GEallium ] s T} 0 3] o D o
Iroim [] [[n] 18] 10 18] [0} 18] 1]

L anthanism [] [[n] 18] 1] D 19} (18] 1]
Lead H |10 3.4 5.6 94" 2.2 4.4 6.6" 12°
Manganese 1200 1000° [ #so0® | 3eor” | D o o D
Mercury (inorganic) B | ooe 0.6 1.8° 5.4 * 0.1 04 ° 07" 14°
Mercury (metnyl) o [[u] 1] 1] D 9] 18] ]
Molybdenm [] [[u] I 1] D 9] 18] ]
Mickel H | & 11 13 17 - 7 0= 200 SED*
Sedenium (Tatal) B |5 11 1B 34 D o D D
Sedenium [SehV) B | ID o o o D o D D
Siver 0.02 0.05 oA gzt 0.8 14 1.8 26"
Thiaurm ] [[s] T} 0 0 o D o
Tin {inceganes, Sniv) ] [[s] T} 0 3] o D o
Tributyltin {as ugil Sn) [a] o o o oo0o0d | Doos® |oo2® |oost
Uraniuim ] [[s] T} 0 3] o D o
Wenadium ] [[s] T} 0 50 100 1ED 2E0
Zine H | 24 B.0° 15° 3" 7 15~ 23" 43"
NON-METALLIC INORGANICS

Afmmonia o | 30 ap0 © 1430° | zao0* | s0D B10 1200 1700
Chioring E |04 3 E° 13" ID I 10 I
Cyanide F |4 7 11 18 2 4 7 14
Mitrate J |7 700 3400° | 17000 ° | 1D u] [} ]
Hydrogen sulfide G |os 1.0 15 2B D o} D o
ORGANIC ALCOHOLS

Ethanal 400 1400 2400 |4o000c | IO Tu] 0 5]
Ethylens giyeol ] D0 T} ] 3] o o o
Iscnropyl aleohal ] D0 T} ] 3] o o o
CHLORINATED ALKAMNES

Chloroamethanes

Dichloromethans ] s T} 0 3] o D0 o
Chioroborm ] [[s] D 0 0 o o o
Carbon tetrachionte ] [[s] T} 0 D o D0 D
Chloroethanes

1,2-tichicroethane [] [[u] D [} D 1] 1] D

1.1.1-Irichlonoethans (o] D D 0 D D D D




Chapter 3 — Agquatic ecosystams

Chemical Trigger values for freshwaler Trigger values for marine waler
{pal} (ugl-t)

Level of profection (% species) Level of protection (% species)

997 95% B BO% a9 9% 0% B0
1,1,2-Irichicroethans 5400 6500 7300 8400 140 1800 5800 © | 1B000 "
1,1,2 2-tetrachioroethane [0} [[n] ] 1D 1] ] 1D 1]
Pentachiorosthane [0} 1] ] 1D 1] ] 1D 1]
Hexachloroethane B | zo0 360 420 500 (s} ] [} (s}
Chioroproganes
1,1-dichioropaopans [a} 0 o o D [a} D0 T}
1,2-dichioropopans [a} 0 o o D [a} D0 T}
1,3-tichdorodopans I 0 o I D I D0 T}
CHLORIMATED ALKENES
Chioroethylans o o v} o s} o D o
1, 1-gichioroethylensa o o o o s} o D T}
1,1,2-richloroethylene [a} 0 o o 0 [a} D0 T}
1,1,2 Z-tetrachi oroethylens [0} 1] ] [} 1] [0} 1D I
I-chioropropens [0} 1] ] [} 1] [0} 1D I
1,3-dichioropropens [0} [} D [} D [0} 1D D
ANILINES
Anidine ] 250" 1100* | 4800 |ID ] 10 I}
2 d-dichiorcaniline 0.6 7 20 60 ° 0 [0} 1] I
2 5-chchiorcaniling [0} 10 1] [0} 18] [0} 1] 18]
3,4-cichioroaniline 1.3 < 6" 13° a5 150 190 260
3, 5-chchlorcaniline o o o o v} o D o
Benziding o o o o [} o D T}
Dichlorebenzidine o} D o o D o} 1D o
AROMATIC HYDROCARBOMNS
Benzene 00 950 1300 2000 500 © 70O © g00 = 1300 ©
Toluene I 0 D I D I D0 T}
Ethylbenzens I 0 o I 0 I D0 T}
o-xylens 200 350 470 640 D [0} 1] I
m-sylens [0} 10 [n]} [0} D [0} 1] I
pxylens 140 200 250 340 1] [0} 1] 18]
e p-xyl e [0} 1] 1] [0} 1] [0} 1D 18]
Cumene [0} 1] ] [} 1] [0} 1D I
Paolyeyclic Aromatic Hydrocarbans
MWaphthalens 25 18 3T 85 50 ° 70 © 90" 120 °
Anthracens B |ID [} o [n} (11} [0} [} 1]
Phenanthrens E | ID 0 o o D [a} D0 T}
Flugranthens B |ID 0 D o 0 [a} D0 T}
Benzois pyrens B | ID 0 o I 0 I D0 T}
NitrobanzDanas
Mitrabenzene 230 550 B20 1300 v} o D o
1,2-dintrobenzene o o D o [T} o D o
1,3-dinitrobenzens [a} 0 o o D [a} D0 T}
1, 4-dintrobenzens [a} 0 o o D [a} D0 T}
1,3, 5-Irinirobe nzens [0} 1] ] [} [[n] [0} 1D I
1-methany-2-nitrobenzene [0} [} D [} D [0} 1] D
1-miethany-4-nitrobenizene [0} 10 1] [0} D [0} 1] I
1-chioro-2-nitrobenzene [0} 10 1] [0} D [0} 1] I
1-chioro-3-nitrobenzene [0} 10 1] [0} D [0} 1] I
1-chioro-4-nitrabenzene [0} 10 1] [0} 18] [0} 1] 18]
1-chioro-2 d-dinfrobenzene [0} [} o [0} o [0} [} o
1,2t hioro-3-nitrobenzene o o o o s} o D o
1,30 hioro-S-nitrobenzene o o o o s} o D T}
1, 4-dhchioro-2-nitrobenzene o} D o o s} o} D o
2 d-thchioro-2-nifrobenzene [a} 0 o o 0 [a} D0 T}




Chamical Trigger values for freshwaler Trigger walues for marine waler
g} {ugl)
Level of pratection [% species) Level ol protection (% species)
g% 85% B0% 0% 20% 85% 90% BOM%
Hexazinone ] D ls] ] 8] I lu] 3]
Simazine 0.2 32 1 5 [ln] ] Iu] I
Urea harbicides
Diuron 1] [u] o [i] [s] ] [u] I
Tebuihiuran 0.02 23 20 160°  |ID [s] a] ID
Miscellaneaus herbicides
Acroiein [5] D 5] [s] T3] [] D D
Bromaci [] D o ] io [] D D
Glyphosabe 3T 1200 2000 o0 * | ID [s] o D
Imazethapyr [] D o [s] D [s] D I
Iyl [i] D o [s] 5] [s] [a] ID
Metolachion [] D I5] [s] T3] [] D D
Seihoxydim [s] [u] [ls] ] [In] ] [u] ID
Triflurgtin E |26 44 B o* [Iu] ] [u] ID
GEMERIC GROUPS OF CHEMICALS
Surlaciants
Linear alkylbenrens sulfonates (LAS) | 65 280 520 © 1000° | ID ] Iu] ID
Alcohel efhoxyelaled sulfabe (AES) 0 650 B50© 1100° | ID ] lu] D
Alcohel efhoxylated sudactants (AE) | 50 140 220 0" | ] [u] ID
Qila & Petroleum Hydrocarbons 1] lu] o [u] lu] D ] [u]
il Spill Digpersants
BF 1100X [] D o ] io [] D D
Corexit THE4 [] o I5] Is] T3] [s] o D
Corexil 8567 D o [s] [Ts] [s] D I
Corexit 9527 [i] D o [s] 230 1100 2200 4400 *
Corexit 9550 [] D I5] [s] T3] [] D D

Notes: Whene the final water guality guidelne to be appled fo a site is below cument analytical practical guantiiation bmits, see Secion 3.4.3.3 for
guidance.

Most ngger values isted here for metals and mesalloids ane High refabirty figures, denved from field or chronic ROEC data (sse 3.4.2.3 for reference o
‘Wolume Z). The excephons are Mogerale r:i.-a:\lﬂ-fnr fresiraaber aluminium (pH >&.5) manganes: and manne chromiam 1L

Most ngger values isted here for non-metalic inoganics and organic dhemicals are Modersde nefabity figures, derved from acute LG, data (see
3.4.2.3 for reference 1o Volume 2). The exoeplons are iHigh neia bify for freshwaler ammonia, 34004, endosulian, chiorpyrifos, esfenvaleraie,
t=buthivran, three suriactamts and marine for 1,1.2-TCE and chicepyrifos.

* = High refiabaty figure for esfemvalerate derved from mesooosm ROEC data (no aternative protection kevels avaiabie ).

A = Figune may not peotexct key lest species from acute inxicity {and ohronic) — cheds Section 8.3.7 for spread of data and its signficance. ‘A’ indicates
fhal tigger value > acule oaidty figure; note fat ingger value should be <13 of acule figure [Section 8.3.4.4).

B = Chemicals for which passible bioacoumulation and secondary poisaning effects should be considered (see Sections 8.3.3.4 and B3 AT)

£ = Figure may not profect key fest species from dhronic tooocity (This refers to expenmental chronic igures. or gecmetnc mean for species) = chedk
Eaction 8.3.7 for spread of data and its signficance. Wher grey shading and 'C’ onincide, refer o 12t in Secion B AT

O = Ammonia as TOTAL ammonia as [NHy-M] at pH 8. For changes in trigger value with pH reder to Section 8.3.7.2
E = Chiarine as tctal chionne, as [Cl]; see Secton 8.3.7.2

F = Cyanide as un-ionissd HCM, measured as [CN] ses Section 8.7 2.

G = Sulfide as undonised H;5, measured as [S5; see Section 8.3.7.2

H = Chesmicais for which algornithmes hae been provided in table 3.4.3 to acocount for the effects of hardness. The values have been calculated using a
hardness of 30 mpl CaC0y These should be adusied io the site-spedfic hardness (see Section 3.4.3)

J = Figures prolect against tcodoty and do nod relate to eutrophicafion issues. Reder io Seaction 3.3 § eutrophication is the issue of concesm
1D = Insufficent data to derve a relable ngger value. Users advised 1o check i a low relability value or an ECL is grven in Sechon 8.3.7.
T = Taming or flavour mpaiment of fish fiesh may possibly coour at conoeniratons below the mgger value. See Secions 4.4. 533 and 8.3.7.



Table 5. Ecological water quality guideline values developed by water requlators

Exposure PFOS PFOA Exposure scenario Comments and source
scenario
Freshwater 0.00023 | 19 pg/L 98% species Australian and New Zealand Guidelines
pgiL protection - high for Fresh and Marine Water Quality -
conservation value technical draft default guideline values
systems for PFOS and PFOA.
. Mote 1: The 99% species protection
0.13 220 pgll. | 95% Species level for PFOS is close to the level of
HgiL protection - s!lghﬂv to detection. Agencies may wish to apply a
moderately disturbed ‘detect’ threshold in such circumstances
systems rather than a quantified measurement.
2 g/l 632 pg/L | 90% species Mote 2: The draft guidelines do not
protection - highly account for effects which result from the
disturbed systems biomagnification of toxicants in air-
breathing animals or in animals which
31 g/l | 1824 B0% species prey on aquatic organisms.
Mg/l protection - highly Mote 3: The WQGs advise*! that the
disturbed systems 99% level of protection be used for
slightly to moderately disturbed systems.
This approach is generally adopted for
chemicals that bicaccumulate and
biomagnify in wildlife. Regulators may
specify or environmental legislation may
prescribe the level of species protection
required, rather than allowing for case-
by-case assessments.
Interim 0.00023 | 19 pg/L 949% species As above.
marine Mol protection Freshwater values are to be used on an
- high conservation interim basis until final marine guideline
value systems values can be set using the nationally-
agreed process under the Australian
013 220 pglL | 95% species and New Zealand Guidelines for Fresh
ugiL protection and Marine Water Quality.
- slightly to moderately | Note 1: The WQG advise that in the
disturbed systems case of estuaries, the most stringent of
freshwater and marine criteria apply,
2 pgiL 632 pglL | 90% species taking account of any available salinity
protection - highly correction.
disturbed systems MNote 2: Marine guideline values
. developed by CRC CARE are under
31pg/L | 1824 80% species consideration through the nationally-
Hg/L protection - highly agreed water quality quideline

disturbed systems

development process.




https://www.waterquality.gov.au/sites/default/files/documents/ANZECC-1992-guidelines.pdf

Australian Water Quality Guldelines for Fresh and Marine Waters

Type of indicator Indicator Units  Fresh waters Marine waters
Dissalved oxygen’ mgfL =6 = BO-90r% saturation) = 6 [ > B0-50% saturation]
Nutrients nuisance - |Section 2.3.3) (Section 2.3.3)
grawths
pH - 6.549.0 < 0.2 pH unit change
Salinity mgfl < 1000 (about 1,500 pSfem) -
Suspended particulate - < 10% change seasonal mean < 10% change seasonal
matter furbidity dancentration MEan concentration
|see alvo colowr & darity) (s also colour & darity)
Temperature’ - « 29C inerease = 290 increase
Toxicants
Inarganic toxicants Aluminiem mgfL < 5.0(if pH < =6.5) MR
Alumirium wgfL < 10000 (if pH = 6.5] -
Ammmania gL 2000-30.0 [Table 2.3) MR
Antimany mafl 0o 500.0
Arsenic gL 500D 50,0
Beryllium mafl 4.0 MR
Cadmium gL 02-2.0° 20
Chrgamiiurn mafl 100 S0.0
Copper wgfl  20-5.00 50
Cyanide gL 5.0 50
Iran gL 1,000.0f MR
Lead mafl 1.0-5.0° 50
hdEreury mgfL 01 0.1
Nickel mafl 15.0-15000% 15.0
Sedenium gL 5.0 0.0
Silver el 0.1 10
Sulfide mafl 20 20
Thaalliurn el 4.0 0.0
Tin (tributyltin] mafl 0008 0002
Zine el 5.0-5000" S0.0
Organic toxicants Acrylanitrile wgfL NR MR
Benzidine mEfL NR MR
Dichlarobenzidine mafl NR MR
Diphenylbydrazine el NR MR
Halogenated aliphatic  Hexachlorobutadiens mafl 01 03
compounds Halogenated ethers gL NR MR
lsophorone wgfL MR MR
Manocyelic aromatic Benrene gL TN 300.0
compounds Chiorinated benzenes  ygfl  (Table 28] MR

National Water Quality Management Strategy
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Appendix C. Intensity Frequency Duration — Average Recurrence Interval Indicator

Intensity-Frequency-Duration (bom.gov.au)
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http://www.bom.gov.au/cgi-bin/hydro/has/CDIRSWebBasic
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Prepared for: MID Plumbing P/L SIOMP Moorebank Precinct West (Spring 2025)

Prepared by: Daniel Anderson (BEnvSc, MEnvSc)

E-mail: daniel@apical-bushfire.com.au
Phone: 0415617771
PO Box 149 Kiama NSW 2533
ABN: 656 420 10 400

Consulted Documents / database.

Australia and New Zealand Guidelines for fresh and Marine Water Quality (2000)
NATIONAL WATER QUALITY MANAGEMENT STRATEGY - Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (2000) - Volume 2 - Aquatic ecosystems

Bureau of Meteorology — Australian Government Australia's official weather forecasts & weather radar - Bureau
of Meteorology (bom.gov.au)

Moorebank Intermodal Precinct West — Stage 3 (SSD 10431) | Assessment Report March 2021
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-
to-IPC.pdf

WQM Report Western Precinct _Basin 5_Autumn 2024 — Apical Bushfire and Planning - April 2024
WQM Report Western Precinct _Basin 8_Spring 2024 — Apical Bushfire and Planning - October 2024

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 7709 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Lot 2 DP 1197707 Part Lot 3 DP 1197707 Part Anzac Road and Moorebank
Avenue public road reserves Development: Moorebank Precinct West Stage 2 (MPW Stage 2)

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 10431 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Moorebank Precinct West Stage 3 (MPW Stage 3)

Australian Laboratory Services (ALS) Work Order EW2402561 Certificate of Analysis Water Sample Data 9™ April
2025.

Liverpool DCP
Liverpool's Development Control Plans | Liverpool City Council (nsw.gov.au)

DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-
environmental-mgt-guidance-pfos-pfoa.pdf

Development Consent SSD 7709 - Section 4.38 of the Environmental Planning and Assessment Act 1979
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-
precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-
conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
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mailto:daniel@apical-bushfire.com.au
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
http://www.bom.gov.au/?ref=logo
http://www.bom.gov.au/?ref=logo
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://www.liverpool.nsw.gov.au/development/liverpools-planning-controls/liverpool-development-control-plan
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf

Glossary

The following definitions apply to terms used in this report. Many of these definitions are consistent
with relevant national literature and cited where appropriate.

Current status trigger value

Concentrations of water quality indicators that reflect existing ecosystem condition, and therefore
provide a target for ecosystem maintenance and a benchmark against which future water quality
trends may be monitored.

Environmental value

Particular values or uses of the environment important for a healthy ecosystem or for public
benefit, welfare, safety or health and requiring protection from the effects of pollution or
degradation (Environment Australia 2002).

Indicator
A parameter (biological, physical or chemical) used to provide a measure of the quality of water or
the condition of an ecosystem (Environment Australia 2002).

Low-risk trigger value
Concentrations (or loads) of key performance indicators [of water quality] at which if not exceeded,
there is a low risk that adverse biological effects will occur (ANZECC 2000a).

Median

The middle reading, or 50th percentile, of all readings taken. i.e. of the readings 10, 13, 9, 16 and
11 (re-ordering these to read 9, 10, 11, 13 and 16), the median is 11. The mean (or average), is
the sum of all values divided by the total number of readings (which in this case equals 11.8).

Reference condition

Refers to a site which is unmodified or minimally modified from ‘natural’ condition. Most commonly,
reference sites are subject to limited disturbance from human activity. The reference condition

then serves as a standard or target against which environmental change in other similar sites can

be assessed.

Trigger value
A concentration that, if exceeded, would indicate a potential environmental problem, and so

‘trigger’ a management response, such as further investigation and/or remedial actions (ANZECC
2000a).

Water quality guideline

A numerical concentration level (e.g. of a contaminant) or narrative statement (e.g. visual
appearance of a water body) recommended to support and maintain a designated water use
(ANZECC 2000a)
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1.1 Background

The Sydney Intermodal Terminal Alliance (SIMTA) received approval for the construction and operation
of Stage 3 (the Project) of Moorebank Precinct West (MPW), which comprises the third stage of
development within the Moorebank Precinct West under Development Approval SSD-10431.

The proposal is SSD under clause 19 of Schedule 1 of the State Environmental Planning Policy (State and
Regional Development) 2011, as it is development for the purpose of rail and related transport facilities.

The MPW site is located on the western side of Moorebank Avenue and forms the western section of
the Moorebank Intermodal Precinct (Map Image 2).

The MPW site is approximately 2.5 kilometres (km) from the Liverpool city centre, 27 km south-west of
the Sydney Central Business District (CBD) and 26 km west of Port Botany.

The MPW site is irregular in shape, approximately 3 km from north to south and 960 m from east to
west at its widest point and covers an area of approximately 220 ha. It is situated between the Georges
River to the west (with the SSFL running north-south to the west of the river); and Moorebank Avenue
to the east.

Works on the MPW site to date have commenced under two current and active development consents:

e MPW Stage 1 early works, which provides demolition, rehabilitation, remediation of contaminated
land, and the establishment of construction facilities and access including site security (as part of the
SSD 5066 consent)

e MPW Stage 2, which provides for the construction and 24/7 operation of an intermodal facility and
associated warehousing (SSD 7709).

This WQM period refers to Stage 2 development and partial operation of the site with active tenancy
across buildings located to the MPW zone.

This water quality monitoring program is guided by the Stormwater Infrastructure Operation and
Maintenance Plan (SIOMP) and is provided to site management on behalf of MID Plumbing.

Three onsite bio-retention basins are present within Moorebank Precinct West. This report is in
reference to baseline water quality condition reporting for Basin 5 (MPW — north).

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 -
Application Number: SSD 7709 Moorebank Precinct West Stage 2 (MPW Stage 2)

CoC | Requirement

Stormwater Quality Monitoring

B38. Stormwater Quality Monitoring Program - Prior to commencement of operation
Part of the Operational Environmental Management Plan

The Stormwater Infrastructure Operation and Maintenance Plan (SIOMP) Moorebank Logistics Park —
West Precinct was developed to address the requirements of MPE stage 3 CoCs (SSD 7709). The
management plan (SIOMP) identifies the operational drainage and environmental management
measures within the stormwater management system that will be applied to activities undertaken
across the MLP west Precinct to manage improved water quality objectives and overall functionality of
the stormwater detention and drainage network associated with stormwater infrastructure upon the
site under the SIOMP.
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Map image 1. Overview subject site (MPW) provided by Arcadis

GR 1 located near Cambridge
Ave river crossing.

T o
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Map Image 2. Moorebank Precinct West Detention Basins (provided by MID Plumbing)

Swale Arez Behind Water
Tanks & Electrical Compound
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Map image 3. Detention Basin 5 MPW (north)
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1.2 Reference information

Map image 4. Moorebank Intermodal Precinct West — Stage 3 State Significant Development
Assessment (SSD-10431) March 2021

e aver

20. Stormwater Management
System or Works

That untreated stormwater is not
disposed of into the Georges River
of its tributaries.

The likely impact of stormwater
disposal on the guality of any
receiving waters.

That the levels of nutrients and
sediments entering the waterway
are not increased by the proposed
development.

Whether any proposals to manage
stormwater are in accordance with
the local council's stormwater
management plans and the
Managing Urban Stormwater series
of documents and meet the local
council’s stormwater management
objectives.

Whether the principles outlined in
the Managing Urban Stormwaler
Sails and Construction

Handbook (1998) prepared by and
available from Landcom and the
Department of Housing are followed
during each stage of a development
(including subdivision).

Detailed stormwater
agsessments were undertaken
az part of MPW Stage 2, and
remain applicable to the Stage:
3 proposal.

The Department has
recommended conditions that
would enforce these
requirements, by ensuring that
appropriate measures are
implementad to manage
stormwater impacts during
construction. In regard to
management of stormwater
during operation of the MPW
site, the MPW Stage 2
proposal incorporates a robust
set of conditions to manage the
release of stormwater via six
onsite detention basins {OSD),
a major east-west coverad
culvert and associated
drainage infrastructure.
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2. Monitoring Program Methodology

2.1 Monitoring Sites

To support stormwater and drainage management of the facility the MLP West precinct has established a
vast stormwater infrastructure system consisting of several Water Sensitive Urban Design (WSUD) functions
including raingardens detention basins and bio-swales. These networks are designed to minimise the
velocity and peak discharge of stormwater draining from the site and act as onsite detention basins to
harvest and sequester potential pollutants generated at the site through designed biological processes.

The stormwater infrastructure system discharges water into the natural drainage system via three outlets:
e Basin 5 detains water from the northern section of MPW before discharging into Georges River
e Basin 6 detains water from the mid-section of MPW before discharging into Georges River
e Basin 8 detains water from the southern section of MPW before discharging into Georges River

Monitoring of the discharge points has been established via our ongoing program with MID Plumbing under
the SIOMP program (MPE) to collect qualitative data and analyse the performance of the WSUD provisions
and to establish any potential trends in water quality readings from the stormwater network discharge
points prior to release of water into the natural hydrological systems of Anzac Creek and the Georges River.

This report constitutes the Spring 2025 water quality data alongside baseline data for Basin 5 (OSD-5)
Moorebank Precinct West (MPW).

Table 1. Type of outlet MPW

Discharge Point Associated Outlet (see figure 1)
(see figure 2)
Basin 5 Inlet

Type of outlet/detention basin

Bio retention basin (holding)

Outlet

Outlet point — rock ramp

Georges River

River — natural drainage
conveyance

Basin 6 Inlet Bio retention basin (holding)
Outlet Outlet point —rock ramp

Basin 8 Inlet Bio retention basin (holding)
Outlet Outlet point —rock ramp

2.2 Water Quality Assessment

Surface water quality data collected at the discharge points is assessed with reference to ANZECC Guidelines
(2000) and correlated with baseline & Spring 2025 Water Quality monitoring results provided by previous
condition assessment reports.

By comparing water test data under the program across the testing timeline we can identify and report
upon trends, identify exceedances and exclude potential anomalies for datasets.

Water from OSD-5 is released to the Georges River a natural riverine system located to the south west of

the Sydney Basin.
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Table 2. ANZECC Low Risk Trigger Values

Ecosystem Turbidity | EC pH* DO T NO, NH,' TP DRP
type -N -N -P

NTU pSicm mgiL mgllL mg/L mg/L mgil
';:E:“" 2.25 30-350 | 6575 |90-110 |o4a0 |00 |oo1z | o013 |ooos
Lowland 6-50 125- 6580 | 85110 |oso0 |o0190 |o0o020 |o0o0so |oozo
river 2200

Values for Low Land River Systems as insert above are used as the reference guide to water quality
parameter values and overall health and safety statements regarding the quality of discharged water from
the SIOMP drainage network.

Annual spring and autumn water quality data presented from Anzac Creek and Georges River testing
programs by other scientific consultants may also be cross referenced to the data prepared by Apical under
the SIOMP program to establish potential trends in results and identify increases in accumulated pollutants
from the site under operational condition, which may appear present within adjacent natural waterways.

Site data was collected in the form of water samples and in field data recordings at the prescribed
monitoring points, water samples and water probe readings are undertaken following Australia and New
Zealand guidelines for fresh and marine water quality — 2000 (ANZECC Guidelines), In situ water quality
parameters relevant to stream health and aquatic assessment profiling were collected in field with a
multiparameter hand-held water quality monitoring probe (Aquatroll 600).

Water data is collected, analysed and collated under the same methodologies and process under each
testing period, the ensure consistency in the process.

Measures tested and samples taken:

e pH

e Dissolved Oxygen

e Electrical Conductivity

e Water Temperature and
e Turbidity

Water samples are collected at inlet and discharge points (Basin 5, Basin 6 & Basin 8) then sent to Australian
Laboratory Services (ALS) for quality testing analysis Surface water (alsglobal.com).

Water analytical suites / testing parameters are provided to obtain overall water condition results and
chemical sampling of collected water is undertaken for a range of nutrients, metals, and hydrocarbons
relevant to stream health and aquatic assessment protocol, key nutrients, metals, and pollutants included in
the assessment to reflect an overall suite of water quality condition guides which are listed below:

e Total phosphorous

e Total Nitrogen

e Kjeldahl Nitrogen

e Dissolved Metals

e PFAS

e Total Suspended Solids
e Total Hydrocarbons

The raw data results from the lab analysis provided to us by ALS Laboratory Services are presented within
this report (see Appendix A).

Key water quality data attributes are recorded, tables and compared against; previous condition baseline
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data, Liverpool Development Control Plan (DCP) water quality targets, Conditions of Consent B40 and
ANZECC Guideline (2000) trigger limits under the condition category 90% protection criteria for freshwater
natural systems.

The water quality guidelines are applied to ensure adjacent natural waterways George River and Anzac creek
are not adversely affected by poor water quality discharge from the Moorebank logistics park site and
operations.

Trends observed in our datasets are analysed on a temporal scale with any trigger values for specific water
quality measures highlighted and presented within the results chapter of each seasonal report. This report
provides baseline & Spring 2024 data for Basin 5 (MPW) from which trend analysis will compound over
future reporting periods.

2.3 Data Analysis

The water quality measurements collected are used to assess water quality at each site in terms of health of
aquatic ecosystems by comparison with guideline values recommended by the ANZECC and ARMCANZ
(2000) guidelines for the protection of lowland streams (i.e. systems at < 150 m altitude) in south-east
Australia. This categorisation for stream health is deemed relevant for the description of Anzac Creek, the
recipient natural way due to the location in the geomorphic landscape and correlations of expected
biophysical health and habitat profiles for similar stream environments.

2.4 Survey dates and personnel

On the 15™ December 2025, ecologists from Apical Bushfire and Planning attended Moorebank Precinct
West (MPW) to collect water quality data across the testing sites which are located within selected inlet
points and discharge points within the stormwater drainage and management system (SIOMP) located
within the Moorebank Logistics Park site West (See map image 2).

Inlet and outlet points within the network are representative of variant sites where stormwater will enter a
node of the system (as a point source) and then release from the that node of the system at a discharge
point. By recording inlet and discharge data water quality can be tracked along the continuum within the
system to determine condition changes and overall trends in measured quality at given sites.

This data was collected on behalf of MID plumbing in accordance with ‘The Stormwater Infrastructure
Operation and Maintenance Plan Moorebank Logistics Park — West Precinct 2020" and in compliance with
Condition of Consent B40 (Liverpool City) for the subject site. The results of such monitoring data collection
are presented within this report.
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2.5 Rainfall

Between the 15t of November and the 315 of November 2025 Moorebank received 61.6mm of rainfall.

NSW.

NSW Monthly Rainfall November 2025

61.6 mm for the month in Holsworthy

New South Wales Rainfall totals (mm) November 2025
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Praduct Code: INCKARTAETN

3. Results

Data results captured by our water quality sampling are presented herein and are representative of baseline water quality
results for Moorebank Precinct West Basin 5. Threshold guideline quantitative values for the water quality parameter themes
are compared and correlated to ANZECC/ARMCANZ (2000) guidelines under the categorisation thresholds — Waterway
benchmark group: ‘The protection of slightly disturbed lowland river ecosystems in southeast Australia’.

As these are the first samples results collected under our scope for the SIOMP-MPW sites, the sampling results presented in
this report will be considered for future analysis against subsequent results for use as baseline data for the drainage network

SIOMP function.
B-5) OSD-5 outlet

Measures Results (November
2025)

Date & Time: 26/11/2025 — 10.14am

Temperature 24.1

Dissolved Oxygen % 63

Dissolved Oxygen mg/L | 5.3

Salinity SPC ms/cm 0.423

Salinity C-ms/cm 415.3

TDS mg/L 275

Total Dissolved Solids

pH 7.48

ORP mV 147.2

Oxidation reduction

potential

NTU 8.04

Collection Site (OSD-5) Basin Discharge to Georges River
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B-5) Outlet (OSD-5)

Measures Results
Date & Time: 26/11/2025 — 10.14am
Temperature 24.1
Dissolved Oxygen % 63
Dissolved Oxygen mg/L | 5.3
Salinity SPC ms/cm 0.424
Salinity C-ms/cm 416.5
TDS mg/L 275
Total Dissolved Solids
pH 7.5
ORP mV 146.8
Oxidation reduction
potential
NTU 8.57
Nitrogen
Reporting period ANZECC Guideline™ | April 2025 Nov 2025
Nitrogen ug/L 350 pg/L 400 pg/L 1,110 pg/L

* ANZECC 2000 Guidelines 350 pg/L for rivers flowing to the coast

Phosphorus

Reporting period | ANZECC Guideline* | April 2025

Nov 2025

Phosphorous pg/L | 50 pg/L

0.01 pg/L

210 pg/L

* ANZECC 2000 Guidelines 50 ug/L for rivers flowing to the coast

Testing period Trigger Value

Nitrogen ug/L

350 pg/L for rivers

Phosphorous pg/L | 25 ug/L-50 pg/L

Location Basin 5 Outflow

Nitrogen 1,110 pg/L (Guideline trigger 350 pg/L)

Phosphorus 210 ug/L (Guideline trigger 50 ug/L)
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Metals

Testing period | Trigger value April 2025 Nov 2025
ANZECC
Copper mg/L 0.0014 mg/L 0.005 0.007
Zinc mg/L 0.008 mg/L <0.005 <0.005
Arsenic mg/L 0.03 mg/L <0.001 <0.001
Cadmium 0.05 pg/L <0.0001 <0.0001
Chromium 5 ug/L <0.001 <0.001
Nickle 0.1 pg/L 0.001 <0.001
Lead 0.005 mg/L <0.001 <0.001

Concentrations for dissolved metals are under the ANZECC guidelines. Results for these parameters are considered positive for
WQM discharges at the outlet.

Total Suspended Solids

TSS results appear stabilised over the April and November testing period, the levels are under the trigger values
Values are below the ANZECC guidelines and considered acceptable.

Testing period EPA trigger April 2025 | Nov 2025
value
TSS mg/L 50 mg/L 10mg/L 13 mg/L
pH

pH values fall within the desirable range at the discharge location

Testing Trigger Value - April 2025 | Nov 2025
ANZECC 2000 Guidelines
*Lowland rivers
pH Min 6.5 8.32 6.5
Max 8.5
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PFAS;

OSD -5 - PFAS — Qube Logistics, Moorebank, NSW

PFAS Surrogate Measure ug/L 95% species protection Triggered
(DEE 2016)

13C4-PFOS % 84.6 % .13 (ug/L) N

Sum of PFAS 0.02 (ug/L)

13C8-PFOA % 87.2 % 220 (ug/L) N

Sum of PFHxS 0.02 (ug/L)

and PFOS

Notes:

This Guidance focuses on PFOS and PFOA as potential indicators of wider contamination by related PFASs. The
reasons for this approach include:
* Most research undertaken on PFASs internationally and in Australia has focused on PFOS and PFOA
due to their frequent occurrence in the environment, persistence, and bioaccumulation.
¢ PFOS and PFOA can also be the breakdown endpoint of other precursor products.
¢ PFOS and PFOA are the most commonly encountered PFAS in the environment and wildlife.
¢ Information on other PFASs, of which there are several hundred known, is more limited.
e Effective management of PFOS and PFOA may help address potential contamination where other
PFASs may also be present.

* DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS)
and Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.

Total Hydrocarbons

OSD-5 - Total hydrocarbons — Qube Logistics, Moorebank, NSW

Total Hydrocarbons assessed alongside baseline data (2018) and Spring monitoring (2025) for Aquatic Monitoring location 11&12
(AQ11 & AQ12 Anzac Creek).

Lab results - Trigger Triggered | Baseline November
Total value monitoring | 2025
hydrocarbons: ANZECC April 2018
Guidelines (presented
2000 — by Biosis)
slightly
disturbed
lowland
river
ecosystem
Benzene pg/L 1300 pug/L | N <1 <1
Toluene pg/L - N <2 <2
Ethylbenzene - N <2 <2
pg/L
meta-& para- 200 pg/L | N - <2
Xylene pg/L
Ortho-Xylene pg/L| 470 ug/L N <2 <2
Total Xylenes pg/L| - N - <2
Sum of BTEX pg/L | - N - <1
Naphthalene pg/L| 85 ug/L N - <5
Notes

e The data were compared to the default trigger values (DTVs) recommended by
ANZECC/ARMCANZ (2000) for the protection of slightly disturbed lowland river
ecosystems in southeast Australia.

e  Moorebank Precinct East Stage 2: Biodiversity Monitoring in Anzac Creek Autumn
2019 Survey - Final Report, Bio-Analysis Pty Ltd (2019)
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e Moorebank Precinct East - Stage 2 B106 — Baseline Aquatic Ecological Monitoring
Report and Biodiversity Monitoring Strategy (SSD 7628) Biosis (2018)

e A commonly encountered example of additive toxicity of mixtures is the simple
aromatic hydrocarbons commonly associated with contaminated petroleum sites,
benzene, toluene, ethyl benzene and xylenes, collectively known as BTEX

B-5) Outlet (OSD-5)

Measures Results Results Results

Date & Time: 26/11/2025 —
10.14am

Temperature 24 1

Dissolved Oxygen % 63

Dissolved Oxygen mg/L 5.3

Salinity SPC ms/cm 0.424

Salinity C-ms/cm 416.5

TDS mg/L 275

Total Dissolved Solids

pH 7.5

ORP mV 146.8

Oxidation reduction

potential

NTU 8.57

Collection Site (OSD-5) Basin Discharge to Georges River
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B) 5-Inlet (OSD-5)

Measures Results Results Results
Date & Time 26/11/2025 — 10.40am
Temperature 24.4

Dissolved Oxygen % 108

Dissolved Oxygen mg/L 9.0

Salinity SPC ms/cm 0.516

Salinity C-ms/cm 510

TDS mg/L 336

Total Dissolved Solids

pH 8.68

ORP mV 166.3

Oxidation reduction

potential

NTU 8.96

Collection Site B) OSD- 5 Basin inlet
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Water Quality Monitoring Comparative Table (Temporal)

Table 4. Retention Basin 5 MPW. Testing Site MPW 5 Outflow

Testing Site MPW Outflow | May 2024 October April 2025 | Nov 2025
baseline 2024
pH 6.39 6.21 8.32 7.5
Dissolved Oxygen - %/L 4.11mg/L 10.5 10.19 5.3mg/L
Actual Electronic 0.054945 0.008 93.50RP | 146.8 ORP
Conductivity mV mV
Temperature - °C 18.12 19.5 21.9 24.1
Turbidity 0.03 NTU 6.62 17.53 8.57
Total phosphorous - mg/L | 0.04 mg/L | 0.03 <0.01 0.02mg/L
Total nitrogen - mg/L 1.7 mg/L 0.4 0.4 0.3mg/L
Kjeldahl nitrogen mg/L 1.0 mg/L 0.4 0.3 0.3mg/L
Dissolved metals
Arsenic <0.001 <0.001 <0.001 <0.001
Cadmium <0.0001 <0.0001 <0.0001 <0.0001
Chromium <0.001 <0.001 <0.001 <0.001
Copper 0.017 <0.001 0.005 0.007
Nickel 0.001 <0.001 0.001 0.001
Lead <0.001 <0.001 <0.001 <0.001
Zinc <0.005 0.008 <0.005 <0.005
Mercury <0.0001 <0.0001 <0.0001 <0.0001
PFAS
Lab results — SUM of 0.13 0.04 0.08 <0.01
PFAS
Micrograms/L
SUM of PFHxS & PFOS | 0.04 0.04 0.01 <0.01
Microgrms/L
Total suspended solids 6 <5 10 <5
mg/L
Total hydrocarbons
Benzene <1 <1 <1 <1
Toluene <2 <2 <2 <2
Ethylbenzene <2 <2 <2 <2
meta-& para-Xylene <2 <2 <2 <2
Ortho-Xylene <2 <2 <2 <2
Total Xylenes <2 <2 <2 <2
Sum of BTEX <1 <1 <1 <1
Naphthalene <5 <5 <5 <5
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3.2 Interpreting Results

Dissolved Oxygen — Measures:

Dissolved oxygen (DO) is oxygen held (dissolved) in the water and available to aquatic organisms.
The amount of dissolved oxygen in a river or stream can tell us a lot about its water quality.

Water will naturally contain a certain amount of dissolved oxygen that is absorbed from the air and produced by
plants and algae living in the water.

Temperature has a large effect on the amount of oxygen dissolved in water; cold water can hold higher levels of
oxygen than warmer water. Higher water temperatures over summer will cause oxygen levels to drop.

Other factors such as river flow, wind, nutrients and bacterial activity can also affect the amount of dissolved oxygen
in waterways.

Dissolved oxygen levels typically range between 5 and 14 mg/L (or ppm).

Example:

Dissolved Oxygen levels (ppm or mg/l) and impacts on aquatic animals

CRITICAL POOR MODERATE GOOD
May kill fish and Stressful for fishand | OK for fish and Best for fish and aquatic
aquatic animals aquatic animals aquatic animals animals

Salinity — Measures:

Electrical conductivity is a measure of the saltiness of the water and is measured on a scale from 0 to 50,000 uS/cm.
Electrical conductivity is measured in microsiemens per centimeter (uS/cm). Freshwater is usually between 0 and
1,500 uS/cm and typical sea water has a conductivity value of about 50,000 uS/cm.
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Examples:

uS/cm Use
0 - 800 * (Good drinking water for humans (provided there is no organic
pollution and not too much suspended clay material)

* Generally good for irrigation, though above 300pS/cm some care
must be, particularly with overhead sprinklers, which may cause
leaf, scorch on some salt sensitive plants.

* Suitable for all livestock

800 - 2500 ¢ Can be consumed by humans, although most would prefer water in
the lower half of this range if available

» When used for irrigation, requires special management including
suitable soils, good drainage and consideration of salt tolerance of
plants

s Suitable for all livestock

2500 -10,000 * Not recommended for human consumption, although water up to
3000 pS/em can be consumed

» Not normally suitable for irrigation, although water up to
6000 pS/em can be used on very salt tolerant crops with very
special management techniques. Over 6000 pS/cm, occasional
emergency may be possible with care

»  When used for drinking water by poultry and pigs, the salinity
should be limited to about 6000 puS/cm. Most other livestock can
use water up to 10000 uS/fem
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Total Dissolve Solids (TDS) — Measures

Dissolved solids, smaller than 2 microns, refer to any minerals, salts, metals, in the form of molecules, atoms, cations
or anions dissolved in water. Total dissolved solids (TDS) comprise inorganic salts (principally calcium, magnesium,
potassium, sodium, bicarbonates, chlorides and sulfates) and some small amounts of organic matter that dissolve in
water.

The TDS concentration is the sum of all filterable substances in water that can be determined gravimetrically.
However, in most cases, TDS is primarily comprised of ions.

High levels of total suspended solids can affect turbidity, increase water temperatures and decrease dissolved oxygen
(DO) levels. This can cause the water to heat up more rapidly because the suspended particles absorb more heat and
deplete oxygen, which can adversely affect aquatic life.

&

Suspended solids can increase the temperature of water as they
absorb additional heat from the sun. This can also cause
dissolved oxygen levels to drop below the thermocline, creating
hypoxic conditions.

SUNLIGHT

Suspended solids, particularly algae, can block suniight from
reaching submerged plants. This can cause dissolved oxygen
levels to drop, as the plants rely on respiration (consuming
oxygen) instead of photosynthesis.

Turbidity — Total Suspended Solids (TSS)

Turbidity data are reported in Nephelometric Turbidity Units (NTU). To provide a sense of scale, water with a turbidity
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of 1 NTU is crystal clear, water at 5 NTU has a tiny trace of discolouration, and water at 100 NTU is brown and opaque.
The standard is less than 10 NTU for rural streams and rivers and less than 30 NTU for urban lakes and ponds.

Total suspended solids (TSS) are particles that are larger than 2 microns found in the water column. Anything smaller than 2
microns (average filter size) is considered a dissolved solid. Most suspended solids are made up of inorganic materials,
though bacteria and algae can also contribute to the total solids concentration.

GRAVEL SAND SILT CLAY ALGAE

pH — Acidity / Alkalinity — Measures

The pH refers to the degree of acidity or alkalinity of a substance. A pH of 7 is neutral. A value above 7 indicates that
the water is more alkaline and a pH below 7 indicates acidic conditions.

A pH of 7 is considered neutral. The logarithmic scale means that each number below 7 is 10 times more acidic than
the previous number when counting down. Likewise, when counting up above 7, each number is 10 times more basic
than the previous number pH stands for the “power of hydrogen” 3. The numerical value of pH is determined by the

molar concentration of hydrogen ions (H+) 3. This is done by taking the negative logarithm of the H+ concentration (-
log(H+)).

Standard values for pH readings are expected, pH 6.5-9 for rural streams and rivers and pH 6-9 for urban lakes and
ponds.

In freshwater systems pH sets up the conditions for how easy it is for nutrients to be available and how easily things
like heavy metals (toxicity for aquatic life) can dissolve in the water. Rivers and lakes generally range between 5
(acidic) and 9 (basic) on the pH scale.

04 0? w2 " w* 0 W' w w0

0
ACIDKC
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PFAS are per- and polyfluoroalkyl substances, In Australia, the historical use of PFAS in fire-fighting foams has resulted
in increased levels being detected at sites like airports, Defence bases, and other sites where fire-fighting training has
been conducted, or where fire suppression systems are installed for extinguishing liquid-fuel fires. Increased

environmental levels of PFAS have also been found near some industrial areas, effluent outfalls and landfill sites refer
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(Australian Government ; What are PFAS? | Australian Government PFAS Taskforce.)

PFAS chemicals can persist in the environment for decades, polluting waterways, soil and air, and build up in the
bodies of animals and humans over time.

Two of the best-known types of PFAS are PFOS (perfluorooctane sulfonate), previously used in Scotchgard and
firefighting foams, and PFOA (perfluorooctanoic acid), historically used to make Teflon cookware.

Today, both chemicals are recognised internationally as being toxic to humans and wildlife and have been
discontinued (or are being progressively phased out) in many countries, including Australia.

Refer (ABC Health News PFAS 'forever chemicals' are all around us. What does it mean for our health? - ABC News)
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https://www.abc.net.au/news/health/2024-09-19/pfas-forever-chemicals-health-impacts-water-food-environment/104358572

Aqguatic ecosystems

Indicator

Total
phosphorus
10 pg/L

Total nitrogen
400 pg/L

Chlorophyll-a

Turbidity
17.53 NTU

Salinity
(electrical
conductivity)
590 uS/cm

Dissolved oxygen
10.19 ppm

pH

8.32

Numerical criteria (trigger values)

Upland rivers: 20 pg/L

Lowland rivers: 25 pg/L for rivers flowing to the coast;
Lakes & reservoirs: 10 pg/L

Estuaries: 30 pg/L

Upland rivers: 250 pg/L

Lowland rivers: 350 ug/L for rivers flowing to the coast;
Lakes & reservoirs: 350 pg/L

Estuaries: 300ug/L

Upland rivers: not applicable
Lowland rivers: 5 ug/L

Lakes & reservoirs: 5 pg/L.
Estuaries: 4 ug/L.

Upland rivers: 2—25 NTU (see supporting information)
Lowland rivers: 6—50 NTU (see supporting information)
Lakes & reservoirs: 1-20 NTU

Estuaries: 0.5-10 NTU

Upland rivers: 30-350 pS/cm
Lowland rivers: 125—-2200 uS/cm
supporting information

Upland rivers: 90-110%

Lowland rivers: 85-110%

Freshwater lakes & reservoirs: 90-110%
Estuaries: 80—110%

Note: Dissolved oxygen values were derived from daytime measurements. Dissolved
oxygen concentrations may vary diurnally and with depth. Monitoring programs should
assess this potential variability.

Upland rivers: 6.5-8.0

Lowland rivers: 6.5-8.5

Freshwater lakes & reservoirs: 6.5-8.0
Estuaries: 7.0-8.5

Changes of more than 0.5 pH units from the natural seasonal maximum or minimum
should be investigated.
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Sample Site Map

Client:
M.LD Plumbing

Address:
BUSHMASTER
AVENUE
MOOREBANK2170

Map Issue:
Basin 5 Sample Site
Map

Time:
10/07/2024
2:23 PM

[ T T T 1 T T T 1

0 30 60 120 Meters
LGA: Scale:
LIVERPOOL CITY  1:2,000
COUNCIL

Spatial Reference:
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1299137 Sphere EnWroanZtal/Bushﬂre Plarjner
Bsc EnvSc

Units:
Meters Marco@apical-bushfire.com.au
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STORMWATER DISCHARGE TESTING SITE

BASIN 5 - OUTFLOW
Site image 1. Testing site Basin OSD-5 — Discharge to the Georges River
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Water Quality Monitoring Comparative Table (Temporal)

Table 4. Retention Basin 5 MPW. Testing Site MPW 5 Outflow

Testing Site MPW Outflow | May 2024 October April 2025 | Nov 2025
baseline 2024
pH 6.39 6.21 8.32 7.48
Dissolved Oxygen - %/L 4.11mg/L 10.5 10.19 5.3mg/L
Actual Electronic 0.054945 0.008 93.50RP | 147.2 ORP
Conductivity mV mV
Temperature - °C 18.12 19.5 21.9 24.1
Turbidity 0.03 NTU 6.62 17.53 8.04 NTU
Total phosphorous - mg/L | 0.04 mg/L | 0.03 <0.01 0.21mg/L
Total nitrogen - mg/L 1.7 mg/L 0.4 0.4 1.1mg/L
Kjeldahl nitrogen mg/L 1.0 mg/L 0.4 0.3 1.0 mg/L
Dissolved metals
Arsenic <0.001 <0.001 <0.001 <0.001
Cadmium <0.0001 <0.0001 <0.0001 <0.0001
Chromium <0.001 <0.001 <0.001 <0.001
Copper 0.017 <0.001 0.005 0.007
Nickel 0.001 <0.001 0.001 0.001
Lead <0.001 <0.001 <0.001 <0.001
Zinc <0.005 0.008 <0.005 <0.005
Mercury <0.0001 <0.0001 <0.0001 <0.0001
PFAS
Lab results — SUM of 0.13 0.04 0.08 <0.01
PFAS
Micrograms/L
SUM of PFHxS & PFOS | 0.04 0.04 0.01 <0.01
Microgrms/L
Total suspended solids 6 <5 10 <5
mg/L
Total hydrocarbons
Benzene <1 <1 <1 <1
Toluene <2 <2 <2 <2
Ethylbenzene <2 <2 <2 <2
meta-& para-Xylene <2 <2 <2 <2
Ortho-Xylene <2 <2 <2 <2
Total Xylenes <2 <2 <2 <2
Sum of BTEX <1 <1 <1 <1
Naphthalene <5 <5 <5 <5




Results

Fage - 3of11

Wark Order - E52537488

Client - Apical Bushfire and Planning
Project - —

Analytical Results

Sub-Matrix: WATER Sampie 1D B50 1P1 1P3 DP1 B&0
(Matrix: WATER)
Sampiing date / fime 28-Nov-2025 00:00 28-Nov-2025 00:00 28-Nov-2025 00:00 26-Nov-2025 00:00 26-Nov-2025 00:00
Compound CAS Number Unif ES2537469-001 ES2537469-002 ES2537469-003 ES2537463-004 ES2537463-005
Result Result Result Result Result

EAD25: Total Suspended Solids dried at 104 + 2°C

EGO020F: Dissolved Metals by ICP-MS

Arsenic 744p32-2| 0001 mgiL <0.001 0.002 <0.001
Cadmium 744p42.0| 0.0001 mglL <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Chromium 744047-3| 0001 mgll <0001 <0.001 <0.001 <0.001 <0.001
Copper 7440-50-2| 0.001 mgll 0.007 <0.001 0.002 <0.001 <0.001
Nickel 7440-02-0| 0.001 mgll <0.001 <0.001 0.001 <0.001 <0.001
Lead 7430.02-1| 0001 malL <0.001 <0.001 <0.001 <0.001 <0.001
Zine 7440-56-5| 0.005 mglL <0.005 0.043 0.240 <0.005 <0.005

EG035F: Dissolved Mercury by FIMS

Mercury 743g-g7-6| 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Nitrite + Nitrate as N - m

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser

EK067G: Total Phosphorus as P by
Total Phosphorus as P

EP080/071: Total Petroleum Hydrocarbons

€6 - C9 Fraction —| =0 pgiL <20 <20 <30 <320 <20
€10 - €14 Fraction —| =0 [ <50 <50 <50 <50 <50
€15 - C28 Fraction —| oo nglL <100 <100 <100 <100 <100
€29 - C36 Fraction —| =0 gl <60 <50 <50 <80 <50
* €10 -C36 Fraction (sum) —| =0 gl <60 <50 <50 <80 <50

C& - C10 Fraction CB_C10 20 palL <20 <20 <20 <20 <20
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Fage - 4of 11

Waork Order - E525374680
Client - Apical Bushfire and Planning
Froject S

Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Sampie ID

B50

1P

IP3

DP1

B&0

Sampling date / fima

28-Mow-2025 00:00

28-Mov-2025 D0:00

28-Mov-2025 00:00

26-Now-2025 00-00

28-Mov-2025 00:00

Compound GAS Number LOR Unif ES2537465-001 ES253T463-002 ES253T463-003 ES2537463-004 ES2537469-005
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

* C6-C10 Fraction minus BTEX C8_C10-BTEX 20 pgfl <20 <20 <20 <20 <20
(F1)
=C10 - C186 Fraction — 100 gL <100 <100 <100 <100 =100
=C16 - C34 Fraction - 100 gL <100 <100 <100 <100 =100
=34 - C40 Fraction — 100 wg/L =100 =100 <100 <100 =100

4 =CA0 - C40 Fraction (sum) — 100 pgL =100 <100 <100 <100 =100

* =C40 - C16 Fraction minus Naphthalene — 100 pgil =100 <100 =100 <100 =100
(F2)

EP080: BTEXN
Benzene 71432 1 il <1 <1 <1 <1 <1
Toluene 108-88-3 2 wgiL =2 <2 <2 <2 <2
Ethylbenzene 100414 2 [T <2 2 <2 <2 <2
meta- & para-Xylene 108-38-3 1068-42-3 2 gl <2 <2 <2 <2 <2
artho-Xylene 95-47-8 2 gl <2 <2 <2 <2 =2

% Total Xylenes - 2 gl <2 <2 ) <2 =2

% Sum of BTEX — 1 gl <1 1 =1 P2 =1
Naphthalene a1-20-3 5 il <5 <5 <5 <5 <5

EP231A: Perfluoroalkyl Sulfonic Acids

(PFNS)

Perflucropropane sulfonic acid 42341-6| 0.02 pgil =0.02 <0.02 <0.02 <0.02 <002
(PEPrS)

Perflucrobutane sulfonic acid 375735| 0.02 b/l <0.0z 004 0.03 <0.02 <0.02
(PEBS)

Perfluoropentane sulfonic acid 2708914 0.02 ugiL <0.02 0.04 0.03 <0.02 <0.02
(PFFPes)

Perflucrohexane sulfonic acid 356464 | 001 il <001 018 0.10 003 0.15
(PFHxS) — —
Perflucroheptane sulfonic acid 375928| 0.02 pgil <0.02 <0.02 <0.02 <0.02 <0.02
{PFHpS}

Perflucrocctane sulfonic acid 1783-23-1| 0.01 pgil =<0.01 0.08 0.03 0.02 0.18
(PFOS) —
Perflucrononane sulfonic acid 8825g-12-1| 0.02 pgiL =0.02 <0.02 <0.02 <0.02 <0.02
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Fage - Bof 11

Work Order - E52537488
Client - Apical Bushfire and Planning
Project R

Analytical Results

Sub-Matrix: WATER Sample ID B50 P4 1P3 DP1 B&0
{Matrix: WATER)
Sampling date / fime 26-Mov-2025 D0:00 28-Nov-2025 00:00 26-Nov-2025 00:00 26-Mov-2025 00:00 26-Nov-2025 00:00
Compound CAS Number LOR Unif ES2537465-001 ES2537463-002 ES2537469-002 ES2537469-004 ES2537469-005
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids - Continued

Perflucrodecane sulfonic acid

(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perflucrobutanoic acid (PFBA) 375-224 0.1 (TR =0.1 =0.1 =0.1 =0.1 =0.1
Perfluoropentanocic acid (PFPeA) 2706-90-3 0.02 oL <0.02 004 <0.02 <0.02 =0.02
Perflucrohexanoic acid (PFHxA) a07-24-4| 0.02 gl =0.02 0.14 0.09 0.03 0.05
Perflucroheptancic acid (PFHpA) ars-8s5-8| 0.02 il <0.02 0.03 <0.02 <0.02 <0.02
Perflucrooctancic acid (PFOA) 335871 001 pglL <0.01 0.05 0.03 <D.01 0.01
Perflusrononanoic acid (PFNA) 375-95-1 0.02 g/l <D.02 <0.02 <0.02 <D.02 <0.02
Perflucrodecancic acid (PFDA) 335-76-2 0.02 pgL =0.02 <0.02 <0.02 <0.02 <0.02
Perflucroundecancic acid 2058-84-8( 0.02 pgL <0.02 <0.02 <0.02 <0.02 <0.02
(PFURDA)
Perflucrododecancic acid 307-55-1| 002 ugiL <0.02 <0.02 <0.02 <0.02 <0.02
(FFDoDA)
Perflucrotridecanoic acid 72620-84-8 0.02 pgL =0.02 <0.02 <0.02 <0.02 <0.02
(PFTrDA)
Perfluorotetradecancic acid 376-06-7| 0.05 HgiL <0.05 <0.05 <0.05 <D.05 <0.05
(PFTeDA)
Perfluorchexadecanoic acid 67005-18-5 0.05 ugiL <0.05 <0.05 <0.05 <0.05 <0.05
(FFHxDA)
231C: Perfluoroalkyl Sulfonamides
Perflucrooctane sulfonamide 754-g15( 0.02 pgll <0.02 <0.02 <0.02 <0.02 <0.02
(FOSA}
N-Methyl perflucrocctane 31508-32-8| 0.05 pgiL <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2 0.05 pgiL <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamide (EtFOSA)
N-Methyl perflucrooctane 2444p-09-7| 0.05 pgll <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamidoethanol (MeFOSE)
N-Ethyl perflucrooctane 1601-08-2 0.05 (TR <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamidoethanol (EEFOSE)
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Fage - Gof11

Wark Order - ES2537468
Client - Apical Bushfire and Planning
Project p—

Sub-Matrix: WATER Sampie ID B50 1P1 1P3 DP1 BE&0
(Matrix: WATER)
Sampling date / fime 26-Mov-2025 D0:00 26-Nov-2025 00:00 26-Nov-2025 00:00 26-Mov-2025 00:00 28-Nov-2025 00:00
Compound CAS Number LOR Unit ES2537465-001 ES2537463-002 ES2537465-003 ES2537463-004 ES2537469-005
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Confinued
N-Methyl perflucrooctane 2385-31-9( 002 ugiL <0.02 <0.02 <0.02 <0.02 <0.02
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perflucrooctane 2o01606| 002 pgiL <002 <0.02 <002 <002 <0.02
sulfonamidoacetic acid
(EtFOSAA)
EP231D: {n:2) Fluorotelomer Sulfonic Acids
4:2 Fluerotelomer sulfonic acid 757124-724 | 005 pglL =0.05 <0.05 <0.05 <D.05 <0.05
{4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27610-97-2 0.05 pgiL <005 <0.05 <005 <0 05 <0.08
(B:2FTS)
8:2 Fluerotelomer sulfonic acid 39108-34-4 (| 0.03 HgiL =0.05 <0.05 <0.05 =D.05 <0.05
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-80-0| 0.08 il <0.0% <0.08 <0.0% <0.08 <0.08
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS oo ug/L <0.01 058 031 o008 039
—
Sum of PFHxS and PFOS 355-46-4/1763-23-| 0.01 pgiL <0.01 024 0.13 0.05 0.33
1
Sum of PFAS (WA DER List) —| 0 g/l <0.01 054 0.28 0.08 039
EP0B0S: TPH{VVBTEX Surrogates
1.2-Dichloroethane-D4 17080-07-0 2 % 77.5 80.0 88.1 80.2 17
Toluene-D8 2037-26-5 2 % 100 987 102 963 985
4-Bromoflucrobenzene 460-004 2 % 112 11 109 100 123
P
EP2315: PFAS Sumrogate
13C4-PFOS —| 002 %*® 873 B46 848 86.0 831
13C8-PFOA — 0.0z % B89.5 881 87.5 879 ari
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Fage - Tof1n

Waork Order - ES2537469
Client - Apical Bushfire and Planning
Froject - —

Analytical Results

Sub-Matrix: WATER Sample ID B6l B5I B8O B8l -
(Matrix: WATER)

Sampling date / fime 26-Nov-2025 00:00 26-Nov-2025 D0:00 26-Nov-2025 00:00 26-Nov-2025 00:00 —
Compound CAS Number Unit ES2537469-006 ES2537465-007 ES2537469-008 ES2537469-008 _

Result Result Result Result —

EAD25: Total Suspended Solids dried at 104 + 2°C

Suspended Solids (S5) - -

EG020F: Dissolved Metals by ICP-MS

Arsenic T440-38-2 ( 0.001 mgiL =<0.001 0.002 =0.001 0.003 —_
Cadmium 7440420 [ 0.0001 mgiL =0.0001 =0.0001 <0.0001 «0.0001 —
Chromium T744p-47-3| 0.001 mg/L =0.001 <0.001 <0.001 0.002 —_
—_
Copper 744p-50-2 ( 0.001 mgiL 0.003 <0.001 0.001 0.005 —_
Nickel 7440-02-0 ( 0.001 mgiL =<0.001 <0.001 0.001 0.004 —_
Lead 7438-82-1| 0.001 mgiL <0.001 <0.001 <0.001 <0.001 —
Zinc 744p-68-5 | 0.005 mg/L 0012 <0.005 0.008 <0.005 —_

EG035F: Dissolved Mercury by FIMS

Mercury 743g-97-5 | 0.0001 <0.0001 «0.0001 «0.0001 <0.0001 _

EK059G: Mitrite plus Nitrate as N (NOx) by Discrete Analyser

e e O N O N A

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

e 2 I O O S O S

EKO067G: Total Phosphorus as P by Discrete Analyser

e

EP080/071: Total Petroleum Hydrocarbons

CE& - C3 Fraction

C10 - C14 Fraction — 50 gL =50 <50 <50 <50 —_

€15 - C28 Fraction —_— 100 [T =100 =100 =100 =100 —_

C29 - C36 Fraction —_ 50 pgil <50 <50 =50 <50 —
~ C10 - C36 Fraction (sum) —| =0 gl <50 <50 <50 <50 —

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
C6 - C10 Fraction CE_C10 20 po/lL <20 <20 <20 <20 —
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Fage - 8of11

Waork Order - ES2537468
Client - Apical Bushfire and Planning
Project - —

Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Sampile ID

B6l

B5I

BE0

B8l

Sampling date / fime

26-Nov-2025 00:00

26-Nov-2025 00:00

26-Nov-2025 00:00

26-Nov-2025 00:00

Compound CAS Number LOR Unit ES2537469-006 ES2537469-007 ES2537469-008 ES2537469-009 _
Result Result Result Result —

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

* C6-C10 Fraction minus BTEX C8_C10-BTEX 20 pglL <20 <20 <20 <20 —_
(F1)
=C10 - C16 Fraction - 100 g/l =100 <100 <100 =100 —
=C16 - C24 Fraction —_ 100 gl <100 <100 =100 =100 —
=(34 - C40 Fraction —_— 100 pgfL =100 <100 =100 =100 —_

*  =C10 - C40 Fraction (sum) — 100 pgiL <100 <100 =100 =100 —_

*  =C40 - C16 Fraction minus Naphthalene —_ 100 gl <100 <100 =100 =100 —
(F2)

EP080: BTEXN
Benzene 71432 1 pgiL <1 <1 <1 <1 —
Toluene 108-88-3 2 pafL 2 =2 <2 2 —_
Ethylbenzene 100-41-4 2 pgfL 2 <2 <2 =2 —_
meta- & para-Xylene 108-38-3 106-42-3 2 pgfL <2 “2 =2 =2 —_
ortho-Xylene 95476 2 pgfL 2 <2 <2 =2 —_

* Total Xylenes —_ 2 Bg/L <2 =2 <2 <2 —

" Sum of BTEX — 1 ug/L <1 =<1 <1 <1 —
Naphthalene 01-20-3 5 pgfL <5 <5 <5 <5 —_

EP231A: Perfluoroalkyl Sulfonic Acids

Perflucropropane sulfonic acid 423416 | 002 pgiL <0.02 <0.02 <0.02 <0.02 —
(PFPrS)

Perflucrobutane sulfonic acid 375735 | 002 g/l <0.02 <0.02 <0.02 <0.02 —
(PFBS)

Perflucropentane sulfonic acid 2708914 | 0.02 pg/L <0.0Z <0.02 <0.02 <0.02 —
(PFPeS)

Perflucrohexane sulfonic acid 355464 | 0.01 b/l <0.01 <0.01 0.03 0.02 —
(PFHxS)

Perfluoroheptane sulfonic acid 3750z 002 pg/L <0.02 <0.02 <002 <002 —_
(PFHpS)

Perfluorooctane sulfonic acid 1763-23-1| 001 bl =0.01 0.01 0.03 0.03 —
(PFOS)

Perflucrononane sulfonic acid 88258-12-1 | 0.02 b/l <0.02 <0.02 <0.02 <0.02 —
(PFNS)
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Fage - 9of 11

Wark Order - E52537468
Client - Apical Bushfire and Planning
Froject —

Analytical Results

Sub-Matrix: WATER Sample ID BEI B5I BBO =) -
(Matrix: WATER)
Sampling date / time 26-Nov-2025 00:00 26-Nov-2025 00:00 26-Nov-2025 00:00 28-Nov-2025 00:00 —
Compound CAS Number  LOR Unit ES2537463-006 E52537469-007 ES2537463-008 ES2537469-009 e
Result Result Result Result —

EP231A: Perfluoroalkyl Sulfonic Acids - Continued
Perflucredecane sulfonic acid 335773 gl
(PFDS)

EP2318: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-224 0.1 gL <0.1 <0.1 <0.1 <01 —_
Perflucropentanaic acid (PFPeA) 27og-go-3| 0.02 gl <0.02 <0.02 <0.02 003 —
Perflucrohexanoic acid (PFHxA) a07-24-4| 002 gL <0.02 <0.02 0.02 0.07 —

—

Perfluoreheptanoic acid (PFHpA) 375850 0.0z wgL =002 =0.02 <002 <0.02 —_
Perfluorooctancic acid (PFOA) 335-87-1| 0.01 pgiL <0.01 0.01 0.01 0.03 —
Perflucrononanoic acid (PFNA) 375.g5.1| 0.02 gL <0.02 <0.02 <0.02 <0.02 —
Perfluorodecanoic acid (PFDA) 335-78-2 0.0z wgiL =002 =0.02 <0.02 <0.02 —_
Perflucroundecanoic acid 2058-94-8| 0.02 pgiL <0.02 <0.02 <002 <002 —
(PFURDA}
Perflucrododecanoic acid 307-55-1| 0.02 gL <0.02 <0.02 <002 <002 —
(PFDoDA}
Perfluorotridecanaic acid 72820-04-8| 0.02 pgiL <0.02 <0.02 <0.02 <002 —
(PFTrDA)
Perfluorotetradecanoic acid 376-06.7| 005 gL <0.05 <0.05 <005 <005 —
(PFTeDA)
Perfluorohexadecanoic acid 67005-10-5| 0.05 gL <0.05 <0.05 <005 <005 —
(PFHxDA)

EP231C: Perfluoroalkyl Sulfonamides
Perflucrooctane sulfonamide 754-91-5| 0.02 pgil <0.02 <0.02 <0.02 <0.02 —
(FOSA)
N-Methyl perflucrooctane 31508-32-( 0.05 pgil <0.05 <0.05 <0.05 <0.05 —
sulfonamide (MeFOSA)
M-Ethyl perfluorooctane 4151-50-2| 005 pgil <0.05 <0.05 <0.05 <0.05 —
sulfonamide (E{FOSA)
N-Methyl perflusrooctane 24448-00.7 | 0.05 g/l <0.05 <0.05 <0.05 <0.05 —
sulfonamidoethanol (MeFOSE)
M-Ethyl perfluorooctane 1601-go-z| 005 g/l <0.05 <0.05 <0.05 <0.05 —_
sulfonamidoethanol (EtFOSE)
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Fage - 100f 11

Waork Order - ES2537489
Clisnt - Apical Bushfire and Planning
Froject N

Analytical Results

Sub-Matrix: WATER Eample iD Bé&l B51 B8O B8l
(Matrix: WATER)
Sampling date / time 26-Mov-2025 00:00 26-Now-2025 00:00 26-Nov-2025 00:00 28-Mov-2025 00:00
Compound GAS Number LOR Unit ES2537469-006 ES2537469-007 ES2537469-008 ES2537469-009
Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Methyl perflucrcoctane 2355-31-0 ooz pgiL <0.02 <0.02 <002 <0.02
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorocctane 2891-50-6| 002 pgil <0.02 <0.02 <0.02 <0.02
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-724| 005 pglL =0.05 <0.05 <D.05 <0.05
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27610-97-2 0.05 pglL <0.05 =0.05 <D.05 <0.05
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 38108-34-4 | 0035 pglL =0.05 <0.05 <D.05 <0.05
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-80-0| 0.05 poll <0.05 <0.05 <005 =0.08
(10:2 FTS)
EP231P: PFAS Sums
Sum of PEAS —| oo pgiL <0.01 0.02 0.08 0.18
—
Sum of PFHxS and PFOS 355-48-4/1763-23- 0.01 wgL <0.01 0.01 0.06 0.05
1
Sum of PFAS (WA DER List) — 0.01 uglL <0.01 n.02 0.08 018
—
EP080S: TPH(V)BTEX Surrogates
1.2-Dichloroethane-D4 17080-07-0 2 % 797 106 B1.. 80.5
Toluene-D8 2037-26-5 2 % 100 Big 98.5 992
4-Bromofluorebenzene 460-00-4 2 k. 113 108 1 104
EP231S: PFAS Surrogate
13C4-PFOS — ooz % 832 B46 834 a4T
13C8-FPFOA — 0.0z % 866 B7.2 BE.0 85.5
Fage 110f 11
Work Order ES2537469
Client Apical Bushfire and Planning
Project —_—
Surrogate Control Limits
Sub-Matrix: WATER | Recovery Limits (%) |
Compound CAS Number Low High
EP0B0S: TPH{V)/BTEX Swrrogates
1.2-Dichloroethane-D4 17080-07-0 72 143
Toluene-D8 2037-26-5 75 131
4-Bromofluorobenzene 460-00-4 73 137
EP231S: PFAS Surrogate
13C4-PFOS —— B0 120
[13csproa —] 80 120 |
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Appendix B. ANZECC & ARMCANZ (2000) water quality guidelines

Table 3.4.1 Trigger values for boxicants at alternative lewvels of protection. Values in grey shading are the trigger
values applying to typical shghtly—moderataly disfurbed systems; see table 3.4_2 and Section 3.4 2 4 for guidance on
applying thase levels to different ecosystem conditions.

Chemical Trigger values for freshwaler Trigger values for marine waler
imgl) {paly
Lewvel of prolection (% species) Level of protection % species)

8% 85% | o0% | 80w 29% B5% |90% | &0%

METALS & METALLOIDS

AdurnaniLim pH =65 | 27 55 ED 150 [11] [0} 18] 1]
AdurmaniLim pH A5 | ID [[n] 18] 10 18] [0} 18] 1]
Antimony [] [[n] 18] 10 18] [0} 18] 1]
Arzenic [As ) 1 24 g4 = 360 © 0 ] 8] D
Arsenic [ASV) 0.8 13 42 140 © 18] 19} (18] 1]
Benylium (] [[n! o [} D [0} (1] o
Bismuth ] [[s! o o D [T} ] o
Boran o 3T0* BBO - 1300 | ID [Tu] '] D
Cadmium H | 006 0.2 0.4 08~ 07" 5595 [14%F 3p=*
Chraeniurm (Cr i) H | ID o T} o 7.7 T4 4B.6 o0.6
Chromium (Sl 0.04 1.0° 6" 40" 0.14 4.4 20" E5©
Cobalt ] [[s! o o 0.005 1 14 150°
Copper H |10 1.4 18° 25°¢ 0.3 1.3 3t g*
GEallium ] s T} 0 3] o D o
Iroim [] [[n] 18] 10 18] [0} 18] 1]

L anthanism [] [[n] 18] 1] D 19} (18] 1]
Lead H |10 3.4 5.6 94" 2.2 4.4 6.6" 12°
Manganese 1200 1000° [ #so0® | 3eor” | D o o D
Mercury (inorganic) B | ooe 0.6 1.8° 5.4 * 0.1 04 ° 07" 14°
Mercury (metnyl) o [[u] 1] 1] D 9] 18] ]
Molybdenm [] [[u] I 1] D 9] 18] ]
Mickel H | & 11 13 17 - 7 0= 200 SED*
Sedenium (Tatal) B |5 11 1B 34 D o D D
Sedenium [SehV) B | ID o o o D o D D
Siver 0.02 0.05 oA gzt 0.8 14 1.8 26"
Thiaurm ] [[s] T} 0 0 o D o
Tin {inceganes, Sniv) ] [[s] T} 0 3] o D o
Tributyltin {as ugil Sn) [a] o o o oo0o0d | Doos® |oo2® |oost
Uraniuim ] [[s] T} 0 3] o D o
Wenadium ] [[s] T} 0 50 100 1ED 2E0
Zine H | 24 B.0° 15° 3" 7 15~ 23" 43"
NON-METALLIC INORGANICS

Afmmonia o | 30 ap0 © 1430° | zao0* | s0D B10 1200 1700
Chioring E |04 3 E° 13" ID I 10 I
Cyanide F |4 7 11 18 2 4 7 14
Mitrate J |7 700 3400° | 17000 ° | 1D u] [} ]
Hydrogen sulfide G |os 1.0 15 2B D o} D o
ORGANIC ALCOHOLS

Ethanal 400 1400 2400 |4o000c | IO Tu] 0 5]
Ethylens giyeol ] D0 T} ] 3] o o o
Iscnropyl aleohal ] D0 T} ] 3] o o o
CHLORINATED ALKAMNES

Chloroamethanes

Dichloromethans ] s T} 0 3] o D0 o
Chioroborm ] [[s] D 0 0 o o o
Carbon tetrachionte ] [[s] T} 0 D o D0 D
Chloroethanes

1,2-tichicroethane [] [[u] D [} D 1] 1] D

1.1.1-Irichlonoethans (o] D D 0 D D D D




Chapter 3 — Agquatic ecosystams

Chemical Trigger values for freshwaler Trigger values for marine waler
{pal} (ugl-t)

Level of profection (% species) Level of protection (% species)

997 95% B BO% a9 9% 0% B0
1,1,2-Irichicroethans 5400 6500 7300 8400 140 1800 5800 © | 1B000 "
1,1,2 2-tetrachioroethane [0} [[n] ] 1D 1] ] 1D 1]
Pentachiorosthane [0} 1] ] 1D 1] ] 1D 1]
Hexachloroethane B | zo0 360 420 500 (s} ] [} (s}
Chioroproganes
1,1-dichioropaopans [a} 0 o o D [a} D0 T}
1,2-dichioropopans [a} 0 o o D [a} D0 T}
1,3-tichdorodopans I 0 o I D I D0 T}
CHLORIMATED ALKENES
Chioroethylans o o v} o s} o D o
1, 1-gichioroethylensa o o o o s} o D T}
1,1,2-richloroethylene [a} 0 o o 0 [a} D0 T}
1,1,2 Z-tetrachi oroethylens [0} 1] ] [} 1] [0} 1D I
I-chioropropens [0} 1] ] [} 1] [0} 1D I
1,3-dichioropropens [0} [} D [} D [0} 1D D
ANILINES
Anidine ] 250" 1100* | 4800 |ID ] 10 I}
2 d-dichiorcaniline 0.6 7 20 60 ° 0 [0} 1] I
2 5-chchiorcaniling [0} 10 1] [0} 18] [0} 1] 18]
3,4-cichioroaniline 1.3 < 6" 13° a5 150 190 260
3, 5-chchlorcaniline o o o o v} o D o
Benziding o o o o [} o D T}
Dichlorebenzidine o} D o o D o} 1D o
AROMATIC HYDROCARBOMNS
Benzene 00 950 1300 2000 500 © 70O © g00 = 1300 ©
Toluene I 0 D I D I D0 T}
Ethylbenzens I 0 o I 0 I D0 T}
o-xylens 200 350 470 640 D [0} 1] I
m-sylens [0} 10 [n]} [0} D [0} 1] I
pxylens 140 200 250 340 1] [0} 1] 18]
e p-xyl e [0} 1] 1] [0} 1] [0} 1D 18]
Cumene [0} 1] ] [} 1] [0} 1D I
Paolyeyclic Aromatic Hydrocarbans
MWaphthalens 25 18 3T 85 50 ° 70 © 90" 120 °
Anthracens B |ID [} o [n} (11} [0} [} 1]
Phenanthrens E | ID 0 o o D [a} D0 T}
Flugranthens B |ID 0 D o 0 [a} D0 T}
Benzois pyrens B | ID 0 o I 0 I D0 T}
NitrobanzDanas
Mitrabenzene 230 550 B20 1300 v} o D o
1,2-dintrobenzene o o D o [T} o D o
1,3-dinitrobenzens [a} 0 o o D [a} D0 T}
1, 4-dintrobenzens [a} 0 o o D [a} D0 T}
1,3, 5-Irinirobe nzens [0} 1] ] [} [[n] [0} 1D I
1-methany-2-nitrobenzene [0} [} D [} D [0} 1] D
1-miethany-4-nitrobenizene [0} 10 1] [0} D [0} 1] I
1-chioro-2-nitrobenzene [0} 10 1] [0} D [0} 1] I
1-chioro-3-nitrobenzene [0} 10 1] [0} D [0} 1] I
1-chioro-4-nitrabenzene [0} 10 1] [0} 18] [0} 1] 18]
1-chioro-2 d-dinfrobenzene [0} [} o [0} o [0} [} o
1,2t hioro-3-nitrobenzene o o o o s} o D o
1,30 hioro-S-nitrobenzene o o o o s} o D T}
1, 4-dhchioro-2-nitrobenzene o} D o o s} o} D o
2 d-thchioro-2-nifrobenzene [a} 0 o o 0 [a} D0 T}




Chamical Trigger values for freshwaler Trigger walues for marine waler
g} {ugl)
Level of pratection [% species) Level ol protection (% species)
g% 85% B0% 0% 20% 85% 90% BOM%
Hexazinone ] D ls] ] 8] I lu] 3]
Simazine 0.2 32 1 5 [ln] ] Iu] I
Urea harbicides
Diuron 1] [u] o [i] [s] ] [u] I
Tebuihiuran 0.02 23 20 160°  |ID [s] a] ID
Miscellaneaus herbicides
Acroiein [5] D 5] [s] T3] [] D D
Bromaci [] D o ] io [] D D
Glyphosabe 3T 1200 2000 o0 * | ID [s] o D
Imazethapyr [] D o [s] D [s] D I
Iyl [i] D o [s] 5] [s] [a] ID
Metolachion [] D I5] [s] T3] [] D D
Seihoxydim [s] [u] [ls] ] [In] ] [u] ID
Triflurgtin E |26 44 B o* [Iu] ] [u] ID
GEMERIC GROUPS OF CHEMICALS
Surlaciants
Linear alkylbenrens sulfonates (LAS) | 65 280 520 © 1000° | ID ] Iu] ID
Alcohel efhoxyelaled sulfabe (AES) 0 650 B50© 1100° | ID ] lu] D
Alcohel efhoxylated sudactants (AE) | 50 140 220 0" | ] [u] ID
Qila & Petroleum Hydrocarbons 1] lu] o [u] lu] D ] [u]
il Spill Digpersants
BF 1100X [] D o ] io [] D D
Corexit THE4 [] o I5] Is] T3] [s] o D
Corexil 8567 D o [s] [Ts] [s] D I
Corexit 9527 [i] D o [s] 230 1100 2200 4400 *
Corexit 9550 [] D I5] [s] T3] [] D D

Notes: Whene the final water guality guidelne to be appled fo a site is below cument analytical practical guantiiation bmits, see Secion 3.4.3.3 for
guidance.

Most ngger values isted here for metals and mesalloids ane High refabirty figures, denved from field or chronic ROEC data (sse 3.4.2.3 for reference o
‘Wolume Z). The excephons are Mogerale r:i.-a:\lﬂ-fnr fresiraaber aluminium (pH >&.5) manganes: and manne chromiam 1L

Most ngger values isted here for non-metalic inoganics and organic dhemicals are Modersde nefabity figures, derved from acute LG, data (see
3.4.2.3 for reference 1o Volume 2). The exoeplons are iHigh neia bify for freshwaler ammonia, 34004, endosulian, chiorpyrifos, esfenvaleraie,
t=buthivran, three suriactamts and marine for 1,1.2-TCE and chicepyrifos.

* = High refiabaty figure for esfemvalerate derved from mesooosm ROEC data (no aternative protection kevels avaiabie ).

A = Figune may not peotexct key lest species from acute inxicity {and ohronic) — cheds Section 8.3.7 for spread of data and its signficance. ‘A’ indicates
fhal tigger value > acule oaidty figure; note fat ingger value should be <13 of acule figure [Section 8.3.4.4).

B = Chemicals for which passible bioacoumulation and secondary poisaning effects should be considered (see Sections 8.3.3.4 and B3 AT)

£ = Figure may not profect key fest species from dhronic tooocity (This refers to expenmental chronic igures. or gecmetnc mean for species) = chedk
Eaction 8.3.7 for spread of data and its signficance. Wher grey shading and 'C’ onincide, refer o 12t in Secion B AT

O = Ammonia as TOTAL ammonia as [NHy-M] at pH 8. For changes in trigger value with pH reder to Section 8.3.7.2
E = Chiarine as tctal chionne, as [Cl]; see Secton 8.3.7.2

F = Cyanide as un-ionissd HCM, measured as [CN] ses Section 8.7 2.

G = Sulfide as undonised H;5, measured as [S5; see Section 8.3.7.2

H = Chesmicais for which algornithmes hae been provided in table 3.4.3 to acocount for the effects of hardness. The values have been calculated using a
hardness of 30 mpl CaC0y These should be adusied io the site-spedfic hardness (see Section 3.4.3)

J = Figures prolect against tcodoty and do nod relate to eutrophicafion issues. Reder io Seaction 3.3 § eutrophication is the issue of concesm
1D = Insufficent data to derve a relable ngger value. Users advised 1o check i a low relability value or an ECL is grven in Sechon 8.3.7.
T = Taming or flavour mpaiment of fish fiesh may possibly coour at conoeniratons below the mgger value. See Secions 4.4. 533 and 8.3.7.



Table 5. Ecological water quality guideline values developed by water requlators

Exposure PFOS PFOA Exposure scenario Comments and source
scenario
Freshwater 0.00023 | 19 pg/L 98% species Australian and New Zealand Guidelines
pgiL protection - high for Fresh and Marine Water Quality -
conservation value technical draft default guideline values
systems for PFOS and PFOA.
. Mote 1: The 99% species protection
0.13 220 pgll. | 95% Species level for PFOS is close to the level of
HgiL protection - s!lghﬂv to detection. Agencies may wish to apply a
moderately disturbed ‘detect’ threshold in such circumstances
systems rather than a quantified measurement.
2 g/l 632 pg/L | 90% species Mote 2: The draft guidelines do not
protection - highly account for effects which result from the
disturbed systems biomagnification of toxicants in air-
breathing animals or in animals which
31 g/l | 1824 B0% species prey on aquatic organisms.
Mg/l protection - highly Mote 3: The WQGs advise*! that the
disturbed systems 99% level of protection be used for
slightly to moderately disturbed systems.
This approach is generally adopted for
chemicals that bicaccumulate and
biomagnify in wildlife. Regulators may
specify or environmental legislation may
prescribe the level of species protection
required, rather than allowing for case-
by-case assessments.
Interim 0.00023 | 19 pg/L 949% species As above.
marine Mol protection Freshwater values are to be used on an
- high conservation interim basis until final marine guideline
value systems values can be set using the nationally-
agreed process under the Australian
013 220 pglL | 95% species and New Zealand Guidelines for Fresh
ugiL protection and Marine Water Quality.
- slightly to moderately | Note 1: The WQG advise that in the
disturbed systems case of estuaries, the most stringent of
freshwater and marine criteria apply,
2 pgiL 632 pglL | 90% species taking account of any available salinity
protection - highly correction.
disturbed systems MNote 2: Marine guideline values
. developed by CRC CARE are under
31pg/L | 1824 80% species consideration through the nationally-
Hg/L protection - highly agreed water quality quideline

disturbed systems

development process.




https://www.waterquality.gov.au/sites/default/files/documents/ANZECC-1992-guidelines.pdf

Australian Water Quality Guldelines for Fresh and Marine Waters

Type of indicator Indicator Units  Fresh waters Marine waters
Dissalved oxygen’ mgfL =6 = BO-90r% saturation) = 6 [ > B0-50% saturation]
Nutrients nuisance - |Section 2.3.3) (Section 2.3.3)
grawths
pH - 6.549.0 < 0.2 pH unit change
Salinity mgfl < 1000 (about 1,500 pSfem) -
Suspended particulate - < 10% change seasonal mean < 10% change seasonal
matter furbidity dancentration MEan concentration
|see alvo colowr & darity) (s also colour & darity)
Temperature’ - « 29C inerease = 290 increase
Toxicants
Inarganic toxicants Aluminiem mgfL < 5.0(if pH < =6.5) MR
Alumirium wgfL < 10000 (if pH = 6.5] -
Ammmania gL 2000-30.0 [Table 2.3) MR
Antimany mafl 0o 500.0
Arsenic gL 500D 50,0
Beryllium mafl 4.0 MR
Cadmium gL 02-2.0° 20
Chrgamiiurn mafl 100 S0.0
Copper wgfl  20-5.00 50
Cyanide gL 5.0 50
Iran gL 1,000.0f MR
Lead mafl 1.0-5.0° 50
hdEreury mgfL 01 0.1
Nickel mafl 15.0-15000% 15.0
Sedenium gL 5.0 0.0
Silver el 0.1 10
Sulfide mafl 20 20
Thaalliurn el 4.0 0.0
Tin (tributyltin] mafl 0008 0002
Zine el 5.0-5000" S0.0
Organic toxicants Acrylanitrile wgfL NR MR
Benzidine mEfL NR MR
Dichlarobenzidine mafl NR MR
Diphenylbydrazine el NR MR
Halogenated aliphatic  Hexachlorobutadiens mafl 01 03
compounds Halogenated ethers gL NR MR
lsophorone wgfL MR MR
Manocyelic aromatic Benrene gL TN 300.0
compounds Chiorinated benzenes  ygfl  (Table 28] MR

National Water Quality Management Strategy
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Appendix C. Intensity Frequency Duration — Average Recurrence Interval Indicator

Intensity-Frequency-Duration (bom.gov.au)
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http://www.bom.gov.au/cgi-bin/hydro/has/CDIRSWebBasic

Apical%

Bushfire and Planning

Moorebank Logistics Park West Precinct

Basin (OSD-6) Location

Stormwater Network Water Quality Monitoring
Data & Reporting November 2025

Site image: SIOMP Inlet to Basin 6 (OSD-6) MPW (Apical image November 2025)
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Prepared for: MID Plumbing P/L SIOMP Moorebank Precinct West (Spring 2025)

Prepared by: Daniel Anderson (BEnvSc, MEnvSc)

E-mail: daniel@apical-bushfire.com.au
Phone: 0415617771
PO Box 149 Kiama NSW 2533
ABN: 656 420 10 400

Consulted Documents / database.

Australia and New Zealand Guidelines for fresh and Marine Water Quality (2000)
NATIONAL WATER QUALITY MANAGEMENT STRATEGY - Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (2000) - Volume 2 - Aquatic ecosystems

Bureau of Meteorology — Australian Government Australia's official weather forecasts & weather radar - Bureau
of Meteorology (bom.gov.au)

Moorebank Intermodal Precinct West — Stage 3 (SSD 10431) | Assessment Report March 2021
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-
to-IPC.pdf

WQM Report Western Precinct _Basin 5_Autumn 2024 — Apical Bushfire and Planning - April 2024
WQM Report Western Precinct _Basin 8_Spring 2024 — Apical Bushfire and Planning - October 2024

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 7709 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Lot 2 DP 1197707 Part Lot 3 DP 1197707 Part Anzac Road and Moorebank
Avenue public road reserves Development: Moorebank Precinct West Stage 2 (MPW Stage 2)

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 - Application
Number: SSD 10431 Applicant: Sydney Intermodal Terminal Alliance (SIMTA) as Qube Holdings Limited Consent
Authority: The Independent Planning Commission Site: Moorebank Avenue, Moorebank Lot 1 DP 1197707 Lot
100 DP 1049508 Lot 101 DP 1049508 Moorebank Precinct West Stage 3 (MPW Stage 3)

Australian Laboratory Services (ALS) Work Order EW2402561 Certificate of Analysis Water Sample Data 9™ April
2025.

Liverpool DCP
Liverpool's Development Control Plans | Liverpool City Council (nsw.gov.au)

DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-
environmental-mgt-guidance-pfos-pfoa.pdf

Development Consent SSD 7709 - Section 4.38 of the Environmental Planning and Assessment Act 1979
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-
precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-
conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
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mailto:daniel@apical-bushfire.com.au
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
https://www.waterquality.gov.au/sites/default/files/documents/anzecc-armcanz-2000-guidelines-vol2.pdf
http://www.bom.gov.au/?ref=logo
http://www.bom.gov.au/?ref=logo
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://moorebankintermodalprecinct.com.au/wp-content/uploads/2023/04/MPW-S3-DPIE-assessment-report-to-IPC.pdf
https://www.liverpool.nsw.gov.au/development/liverpools-planning-controls/liverpool-development-control-plan
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://environment.gov.au/system/files/pages/dfb876c5-581e-48b7-868c-242fe69dad68/files/draft-environmental-mgt-guidance-pfos-pfoa.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf
https://www.ipcn.nsw.gov.au/resources/pac/media/files/pac/projects/2019/05/moorebank-intermodal-precinct-west-stage-2/referral-from-department-of-planning-and-environment/revised-recommended-conditions/mpw-stage-2-recommended-conditions-inclusive-of-edits-191105.pdf

Glossary

The following definitions apply to terms used in this report. Many of these definitions are consistent
with relevant national literature and cited where appropriate.

Current status trigger value

Concentrations of water quality indicators that reflect existing ecosystem condition, and therefore
provide a target for ecosystem maintenance and a benchmark against which future water quality
trends may be monitored.

Environmental value

Particular values or uses of the environment important for a healthy ecosystem or for public
benefit, welfare, safety or health and requiring protection from the effects of pollution or
degradation (Environment Australia 2002).

Indicator
A parameter (biological, physical or chemical) used to provide a measure of the quality of water or
the condition of an ecosystem (Environment Australia 2002).

Low-risk trigger value
Concentrations (or loads) of key performance indicators [of water quality] at which if not exceeded,
there is a low risk that adverse biological effects will occur (ANZECC 2000a).

Median

The middle reading, or 50th percentile, of all readings taken. i.e. of the readings 10, 13, 9, 16 and
11 (re-ordering these to read 9, 10, 11, 13 and 16), the median is 11. The mean (or average), is
the sum of all values divided by the total number of readings (which in this case equals 11.8).

Reference condition

Refers to a site which is unmodified or minimally modified from ‘natural’ condition. Most commonly,
reference sites are subject to limited disturbance from human activity. The reference condition

then serves as a standard or target against which environmental change in other similar sites can

be assessed.

Trigger value
A concentration that, if exceeded, would indicate a potential environmental problem, and so

‘trigger’ a management response, such as further investigation and/or remedial actions (ANZECC
2000a).

Water quality guideline

A numerical concentration level (e.g. of a contaminant) or narrative statement (e.g. visual
appearance of a water body) recommended to support and maintain a designated water use
(ANZECC 2000a)
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1.1 Background

The Sydney Intermodal Terminal Alliance (SIMTA) received approval for the construction and operation
of Stage 3 (the Project) of Moorebank Precinct West (MPW), which comprises the third stage of
development within the Moorebank Precinct West under Development Approval SSD-10431.

The proposal is SSD under clause 19 of Schedule 1 of the State Environmental Planning Policy (State and
Regional Development) 2011, as it is development for the purpose of rail and related transport facilities.

The MPW site is located on the western side of Moorebank Avenue and forms the western section of
the Moorebank Intermodal Precinct (Map Image 2).

The MPW site is approximately 2.5 kilometres (km) from the Liverpool city centre, 27 km south-west of
the Sydney Central Business District (CBD) and 26 km west of Port Botany.

The MPW site is irregular in shape, approximately 3 km from north to south and 960 m from east to
west at its widest point and covers an area of approximately 220 ha. It is situated between the Georges
River to the west (with the SSFL running north-south to the west of the river); and Moorebank Avenue
to the east.

Works on the MPW site to date have commenced under two current and active development consents:

e MPW Stage 1 early works, which provides demolition, rehabilitation, remediation of contaminated
land, and the establishment of construction facilities and access including site security (as part of the
SSD 5066 consent)

e MPW Stage 2, which provides for the construction and 24/7 operation of an intermodal facility and
associated warehousing (SSD 7709).

This WQM period refers to Stage 2 development and partial operation of the site with active tenancy
across buildings located to the MPW zone.

This water quality monitoring program is guided by the Stormwater Infrastructure Operation and
Maintenance Plan (SIOMP) and is provided to site management on behalf of MID Plumbing.

Three onsite bio-retention basins are present within Moorebank Precinct West. This report is in
reference to baseline water quality condition reporting for Basin 5 (MPW — north).

Development Consent - Section 4.38 of the Environmental Planning and Assessment Act 1979 -
Application Number: SSD 7709 Moorebank Precinct West Stage 2 (MPW Stage 2)

CoC | Requirement

Stormwater Quality Monitoring

B38. Stormwater Quality Monitoring Program - Prior to commencement of operation
Part of the Operational Environmental Management Plan

The Stormwater Infrastructure Operation and Maintenance Plan (SIOMP) Moorebank Logistics Park —
West Precinct was developed to address the requirements of MPE stage 3 CoCs (SSD 7709). The
management plan (SIOMP) identifies the operational drainage and environmental management
measures within the stormwater management system that will be applied to activities undertaken
across the MLP west Precinct to manage improved water quality objectives and overall functionality of
the stormwater detention and drainage network associated with stormwater infrastructure upon the
site under the SIOMP.
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Map image 1. Overview subject site (MPW) provided by Arcadis

AC 2 located betwean 2
d Culgoa Court Wattle Grove
and 20 Sandover Court
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Map Image 2. Moorebank Precinct West Detention Basins (provided by MID Plumbing)

Swale Area Behind Water
Tanks & Electrical Compound
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Map image 3. Detention Basin 5 MPW (north)
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1.2 Reference information

Map image 4. Moorebank Intermodal Precinct West — Stage 3 State Significant Development

e s
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-

Assessment (SSD-10431) March 2021

20. Stormwater Management
System or Works

That untreated stormwater is not

disposed of into the Georges River
or its tributaries.

The likely impact of stormwater
disposal on the quality of any
receiving waters.

That the levels of nutients and
sediments entering the waterway
are not increased by the proposed
development.

Whether any proposals to manage
stormwater are in accordance with
the local council's stormwater
management plans and the
Managing Urban Stormwater series
of documents and meet the local
council’s stormwater management
objectives.

Whether the principles outlined in
the Managing Urban Stormwater
Soils and Construction

Handbook (1988) prepared by and
available from Landcom and the
Department of Housing are followed
during each stage of a development
{including subdivizion).

Detailed stormwater
assessments were undertaken
as part of MPW Stage 2, and
remain applicable to the Stage
3 proposal.

The Department has
recommended conditions that
would enforce these
requirements, by ensuring that
appropriate measures are
implemented to manage
stommwater impacts during
construction. In regard to
management of stormwater
during operation of the MPW
site, the MPW Stage 2
proposal incorporates a robust
set of conditions to manage the
release of stormwater via six
onsite detention basins {OS0D),
a major east-west covered
culvert and associated
drainage infrastructure.
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2. Monitoring Program Methodology
2.1 Monitoring Sites

To support stormwater and drainage management of the facility the MLP West precinct has established a
vast stormwater infrastructure system consisting of several Water Sensitive Urban Design (WSUD) functions
including raingardens detention basins and bio-swales. These networks are designed to minimise the
velocity and peak discharge of stormwater draining from the site and act as onsite detention basins to
harvest and sequester potential pollutants generated at the site through designed biological processes.

The stormwater infrastructure system discharges water into the natural drainage system via three outlets:
e Basin 5 detains water from the northern section of MPW before discharging into Georges River
e Basin 6 detains water from the mid-section of MPW before discharging into Georges River
e Basin 8 detains water from the southern section of MPW before discharging into Georges River

Monitoring of the discharge points has been established via our ongoing program with MID Plumbing under
the SIOMP program (MPE) to collect qualitative data and analyse the performance of the WSUD provisions
and to establish any potential trends in water quality readings from the stormwater network discharge
points prior to release of water into the natural hydrological systems of Anzac Creek and the Georges River.

This report constitutes the Spring 2025 water quality data alongside baseline data for Basin 5 (OSD-5)
Moorebank Precinct West (MPW).

Table 1. Type of outlet MPW

Discharge Point Associated Outlet (see figure 1) Type of outlet/detention basin

(see figure 2)

Basin 5 Inlet Bio retention basin (holding)
Outlet Outlet point — rock ramp
Georges River River — natural drainage

conveyance

Basin 6 Inlet Bio retention basin (holding)
Outlet Outlet point —rock ramp

Basin 8 Inlet Bio retention basin (holding)
Outlet Outlet point —rock ramp

2.2 Water Quality Assessment

Surface water quality data collected at the discharge points is assessed with reference to ANZECC Guidelines
(2000) and correlated with baseline & Spring 2025 Water Quality monitoring results provided by previous
condition assessment reports.

By comparing water test data under the program across the testing timeline we can identify and report
upon trends, identify exceedances and exclude potential anomalies for datasets.

Water from OSD-5 is released to the Georges River a natural riverine system located to the southwest of the

Sydney Basin.

Table 2. ANZECC Low Risk Trigger Values

Ecosystem | Turbidity | EC pH* DO TH MO, NH;* TP DRP
type -N -N -P
NTU pSiem mg/L mg/L mg/L mg/L mgiL
::E::“" 2.25 30350 | 6575 |oo-110 |o4s0 |o1e0 |ooiz |oo013 |ooos
Lowland 125-
Low 6-50 oo 6580 [85110 o500 |o190 [0020 [o0s0 o020 |o)p, e




Values for Low Land River Systems as insert above are used as the reference guide to water quality
parameter values and overall health and safety statements regarding the quality of discharged water from
the SIOMP drainage network.

Annual spring and autumn water quality data presented from Anzac Creek and Georges River testing
programs by other scientific consultants may also be cross referenced to the data prepared by Apical under
the SIOMP program to establish potential trends in results and identify increases in accumulated pollutants
from the site under operational condition, which may appear present within adjacent natural waterways.

Site data was collected in the form of water samples and in field data recordings at the prescribed
monitoring points, water samples and water probe readings are undertaken following Australia and New
Zealand guidelines for fresh and marine water quality — 2000 (ANZECC Guidelines), In situ water quality
parameters relevant to stream health and aquatic assessment profiling were collected in field with a
multiparameter hand-held water quality monitoring probe (Aquatroll 600).

Water data is collected, analysed and collated under the same methodologies and process under each
testing period, the ensure consistency in the process.

Measures tested and samples taken:

e pH

e Dissolved Oxygen

e Electrical Conductivity

e Water Temperature and
e Turbidity

Water samples are collected at inlet and discharge points (Basin 5, Basin 6 & Basin 8) then sent to Australian
Laboratory Services (ALS) for quality testing analysis Surface water (alsglobal.com).

Water analytical suites / testing parameters are provided to obtain overall water condition results and
chemical sampling of collected water is undertaken for a range of nutrients, metals, and hydrocarbons
relevant to stream health and aquatic assessment protocol, key nutrients, metals, and pollutants included in
the assessment to reflect an overall suite of water quality condition guides which are listed below:

e Total phosphorous

e Total Nitrogen

e Kjeldahl Nitrogen

e Dissolved Metals

e PFAS

e Total Suspended Solids
e Total Hydrocarbons

The raw data results from the lab analysis provided to us by ALS Laboratory Services are presented within
this report (see Appendix A).

Key water quality data attributes are recorded, tables and compared against; previous condition baseline
data, Liverpool Development Control Plan (DCP) water quality targets, Conditions of Consent B40 and
ANZECC Guideline (2000) trigger limits under the condition category 90% protection criteria for freshwater
natural systems.

The water quality guidelines are applied to ensure adjacent natural waterways George River and Anzac creek
are not adversely affected by poor water quality discharge from the Moorebank logistics park site and
operations.

Trends observed in our datasets are analysed on a temporal scale with any trigger values for specific water
quality measures highlighted and presented within the results chapter of each seasonal report. This report
provides baseline & Spring 2024 data for Basin 5 (MPW) from which trend analysis will compound over
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https://www.alsglobal.com/en/water-quality/surface-water-analysis

future reporting periods.

2.3 Data Analysis

The water quality measurements collected are used to assess water quality at each site in terms of health of
aquatic ecosystems by comparison with guideline values recommended by the ANZECC and ARMCANZ
(2000) guidelines for the protection of lowland streams (i.e. systems at < 150 m altitude) in south-east
Australia. This categorisation for stream health is deemed relevant for the description of Anzac Creek, the
recipient natural way due to the location in the geomorphic landscape and correlations of expected
biophysical health and habitat profiles for similar stream environments.

2.4 Survey dates and personnel

On the 15™ December 2025, ecologists from Apical Bushfire and Planning attended Moorebank Precinct
West (MPW) to collect water quality data across the testing sites which are located within selected inlet
points and discharge points within the stormwater drainage and management system (SIOMP) located
within the Moorebank Logistics Park site West (See map image 2).

Inlet and outlet points within the network are representative of variant sites where stormwater will enter a
node of the system (as a point source) and then release from the that node of the system at a discharge
point. By recording inlet and discharge data water quality can be tracked along the continuum within the
system to determine condition changes and overall trends in measured quality at given sites.

This data was collected on behalf of MID plumbing in accordance with ‘The Stormwater Infrastructure
Operation and Maintenance Plan Moorebank Logistics Park — West Precinct 2020" and in compliance with
Condition of Consent B40 (Liverpool City) for the subject site. The results of such monitoring data collection
are presented within this report.
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2.5 Rainfall

Between the 15t of November and the 315t of November 2025 Moorebank received 61.6mm of rainfall.

NSW.

NSW Monthly Rainfall November 2025

61.6 mm for the month in Holsworthy

New South Wales Rainfall totals (mm) November 2025
Australinn Bureau of Mateorology

© Commermwonin of Ausrata 2078, Purom, of Motoorogy 10 cocs AWM

Praduct Code: INCKARTAETN

3. Results

Data results captured by our water quality sampling are presented herein and are representative of baseline water quality
results for Moorebank Precinct West Basin 5. Threshold guideline quantitative values for the water quality parameter themes
are compared and correlated to ANZECC/ARMCANZ (2000) guidelines under the categorisation thresholds — Waterway

benchmark group: ‘The protection of slightly disturbed lowland river ecosystems in southeast Australia’.

As these are the first samples results collected under our scope for the SIOMP-MPW sites, the sampling results presented in
this report will be considered for future analysis against subsequent results for use as baseline data for the drainage network

SIOMP function.
B) 6-Inlet (OSD-6)

Measures Results
Date & Time 26/11/2025 — 10.23am
Temperature 26.4
Dissolved Oxygen % 112
Dissolved Oxygen mg/L 9.0
Salinity SPC ms/cm 0.165
Salinity C-ms/cm 170
TDS mg/L 108
Total Dissolved Solids

pH 8.39
ORP mV 172.7
Oxidation reduction

potential

NTU -4.40
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Collection Site B) 6 Basin inlet

B) 6-Outlet (OSD-6)

Measures Results
Date & Time 26/11/2025 — 10.48am
Temperature 21.1
Dissolved Oxygen % 107
Dissolved Oxygen mg/L 9.5
Salinity SPC ms/cm 0.411
Salinity C-ms/cm 380.8
TDS mg/L 267
Total Dissolved Solids
pH 8.37
ORP mV 175.7
Oxidation reduction
potential
NTU 3.66
Nitrogen
Reporting period ANZECC April 2025 Nov 2025
Guideline*
Nitrogen ug/L 350 pg/L 600 pg/L 900 pg/L

* ANZECC 2000 Guidelines 350 pg/L for rivers flowing to the coast

Phosphorus

Reporting ANZECC April Nov 2025
period Guideline* 2025

Phosphorous 50 pg/L 30 pg/L 90 pg/L
pe/L

* ANZECC 2000 Guidelines 50 pg/L for rivers flowing to the coast

Testing period

Trigger Value

Nitrogen ug/L

350 pg/L for
rivers

Phosphorous

25 pg/L - 50 ug/L
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| pg/L

Location Basin 6 Outflow

Nitrogen 900 pg/L (Guideline trigger 350 ug/L)

Phosphorus 90 pg/L (Guideline trigger 50 pg/L)

Both Nitrogen and Phosphorus are exceeding the ANZECC baseline values during this testing period.

Consideration must be given to low water volume in the outflow and shallowing puddling of the water sample medium

which would contribute to higher concentration reading for these nutrient values.

Metals

Testing Trigger value Nov 2025
period ANZECC

Copper mg/L 0.0014 mg/L 0.007
Zinc mg/L 0.008 mg/L <0.005
Arsenic mg/L 0.03 mg/L <0.001
Cadmium 0.05 pg/L <0.0001
Chromium 5 ug/L <0.001
Nickle 0.1 pg/L <0.001
Lead 0.005 mg/L <0.001

Concentrations for dissolved metals are under the ANZECC guidelines for all listed soluble metals.

Results for these parameters are considered positive for WQM discharges at the outlet and demonstrate that soluble
metals are being captured throughout the SIOMP network reducing mobilisation and accretion into the natural waterways.

Total Suspended Solids

TSS results appear stabilised over the April and November testing period, the levels are under the trigger values

Values are below the ANZECC guidelines and considered acceptable.

Testing period EPA trigger April Nov

value 2025 2025
TSS mg/L 50 mg/L 11mg/L 28 mg/L
pH

pH values fall within the desirable range at the discharge location, albeit the reading is at the top of the range for

alkalinity.

Testing Trigger Value - April Nov
ANZECC 2000 Guidelines 2025 2025
*Lowland rivers

pH Min 6.5 8.08 8.37
Max 8.5
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PEAS;

OSD -5 - PFAS — Qube Logistics, Moorebank, NSW

PFAS Surrogate Measure pg/L 95% species protection Triggered
(DEE 2016)

13C4-PFOS % 83.1% .13 (ug/L) Y

Sum of PFAS 0.39 (ug/L)

13C8-PFOA % 87.1% 220 (ug/L) N

Sum of PFHxS 0.02 (pg/L)

and PFOS

Notes:

This Guidance focuses on PFOS and PFOA as potential indicators of wider contamination by related PFASs. The
reasons for this approach include:

e Most research undertaken on PFASs internationally and in Australia has focused on PFOS and PFOA due to
their frequent occurrence in the environment, persistence, and bioaccumulation.

e PFOS and PFOA can also be the breakdown endpoint of other precursor products.

¢ PFOS and PFOA are the most commonly encountered PFAS in the environment and wildlife.

* Information on other PFASs, of which there are several hundred known, is more limited.

e Effective management of PFOS and PFOA may help address potential contamination where other PFASs may
also be present.

* DEE 2016. Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS)
and Perfluorooctanoic Acid (PFOA). Department of the Environment and Energy.

PFAS concentrations exceed the guideline values for PFOS and occur at 0.02 (ug/L) for PFOA.

Total Hydrocarbons

OSD-5 - Total hydrocarbons — Qube Logistics, Moorebank, NSW

Total Hydrocarbons assessed alongside baseline data (2018) and Spring monitoring (2025) for Aquatic Monitoring location 11&12
(AQ11 & AQ12 Anzac Creek).

Lab results - Trigger Triggered | Baseline November
Total value monitoring | 2025
hydrocarbons: ANZECC April 2018
Guidelines (presented
2000 — by Biosis)
slightly
disturbed
lowland
river
ecosystem
Benzene pg/L 1300 ug/L | N <1 <1
Toluene pg/L - N <2 <2
Ethylbenzene - N <2 <2
pg/L
meta-& para- 200 pg/L | N - <2
Xylene pg/L
Ortho-Xylene pg/L| 470 ug/L N <2 <2
Total Xylenes pg/L| - N - <2
Sum of BTEX pg/L | - N - <1
Naphthalene pg/L| 85 pg/L N - <5
Notes:

e The data were compared to the default trigger values (DTVs) recommended by
ANZECC/ARMCANZ (2000) for the protection of slightly disturbed lowland river
ecosystems in southeast Australia.

e Moorebank Precinct East Stage 2: Biodiversity Monitoring in Anzac Creek Autumn
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2019 Survey - Final Report, Bio-Analysis Pty Ltd (2019)

e Moorebank Precinct East - Stage 2 B106 — Baseline Aquatic Ecological Monitoring
Report and Biodiversity Monitoring Strategy (SSD 7628) Biosis (2018)

e A commonly encountered example of additive toxicity of mixtures is the simple
aromatic hydrocarbons commonly associated with contaminated petroleum sites,
benzene, toluene, ethyl benzene and xylenes, collectively known as BTEX

Total hydrocarbons are recorded within the baseline parameter values and have not changed across this testing
period to other prior results.

3.2 Interpreting Results

Phosphorous Values

Phosphorus

Phosphorus rates from this testing period are considered above the Anzecc guidelines.

Stormwater runoff is a major cause of physical, chemical (i.e. nutrients), and microbial degradation of receiving
waters. Nitrogen (N) and phosphorus (P) are of particular concern and interest in urban stormwater runoff due to
their role in eutrophication of water bodies, onset of harmful algal blooms, and fish kills. refer (Yun-Ya Yang & Gurpal
S. Toor)

The linkages between urbanization and increased N and P export is well established; however, the contributions and
dynamics of N and P are often site-specific, the synchronicity between N and P in aquatic environment has been
widely used as an ecological indicator of biological growth and nutrient limitation.

Understanding P dynamics in stormwater runoff can help to implement and enhance the effectiveness of strategies to
control P loss and transport to receiving waters.

P values from this testing period were slightly raised above the ANZECC guidelines, however are considered
reasonable for the testing environment and sample pool.

Nitrogen Values

Nitrogen

Nitrogen values are above the guideline rates, however this is a reduction in concentration when compared to the
samples of October 2024, which provides an improvement in nitrogen concentration.

Five (5) Industrial Applications of Nitrogen

While the main industrial use of nitrogen is to create ammonia that is required for fertilizer, explosives, and other
materials, it uses go far beyond these applications. From food packaging to pharmaceuticals, nitrogen gas can be
found in more places and used for more purposes than you may have realized.

Food Packaging: It is common practice for food processing companies to use compressed nitrogen to displace oxygen
in the packaging of perishable foods. Without oxygen, the shelf life of foods such as meats, fruits, vegetables, and
various snack foods can be extended. Nitrogen can also add a cushion around food to keep it safe during transport.

Chemical Blanketing: Nitrogen is typically used to prevent fires and explosions in dangerous atmospheres like chemical
plants or manufacturing facilities, by lowering the oxygen level below explosive limits.

Electronics: In the process of assembling electronics, nitrogen gas is used when two electronic components are
forming a permanent connection, also known as soldering. The gas is used to reduce surface tension so there is a
cleaner break away from the site of the electrical bond. Nitrogen gas is also used in a computer’s main processing
system to prevent it from overheating.

Laboratory: Laboratories require a very specific environment to ensure that tests and results are carried out
accurately. Nitrogen gas is used to control oxygen levels, humidity and temperature, and maintain an appropriate
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atmosphere for highly sensitive procedures and equipment. Additionally, there are various pieces of laboratory
equipment that require nitrogen for purging.

Laser Cutting: The application of nitrogen as a purging gas in the steel industry is extremely important. It is used as an
assist gas to blow away molten material and achieve a stronger stainless or aluminized steel product that is also more
resistant to corrosion.

https://nigen.com/industries-that-benefit-from-on-site-nitrogen-systems/
Industries That Benefit from On-Site Nitrogen Systems

Gaseous nitrogen is very useful in large-scale manufacturing and industrial applications. The large volumes of nitrogen
gas required for these operations are either sourced from vendors in gas cylinders or generated on-site. In this article,
we will highlight critical industrial processes that benefit from on-site nitrogen systems.

Dissolved Oxygen — Measures:

Dissolved oxygen (DO) is oxygen held (dissolved) in the water and available to aquatic organisms.
The amount of dissolved oxygen in a river or stream can tell us a lot about its water quality.

Water will naturally contain a certain amount of dissolved oxygen that is absorbed from the air and produced by
plants and algae living in the water.

Temperature has a large effect on the amount of oxygen dissolved in water; cold water can hold higher levels of
oxygen than warmer water. Higher water temperatures over summer will cause oxygen levels to drop.

Other factors such as river flow, wind, nutrients and bacterial activity can also affect the amount of dissolved oxygen
in waterways.

Dissolved oxygen levels typically range between 5 and 14 mg/L (or ppm).

Example:

Dissolved Oxygen levels (ppm or mg/l) and impacts on aquatic animals

CRITICAL POOR MODERATE GOOD
May kill fish and Stressful for fishand | OK for fish and Best for fish and aquatic
aquatic animals aquatic animals aquatic animals animals

Salinity — Measures:

Electrical conductivity is a measure of the saltiness of the water and is measured on a scale from 0 to 50,000 uS/cm.
Electrical conductivity is measured in microsiemens per centimeter (uS/cm). Freshwater is usually between 0 and
1,500 uS/cm and typical sea water has a conductivity value of about 50,000 uS/cm.
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Examples:

uS/cm Use
0 - 800 * (Good drinking water for humans (provided there is no organic
pollution and not too much suspended clay material)

* Generally good for irrigation, though above 300pS/cm some care
must be, particularly with overhead sprinklers, which may cause
leaf, scorch on some salt sensitive plants.

* Suitable for all livestock

800 - 2500 ¢ Can be consumed by humans, although most would prefer water in
the lower half of this range if available

» When used for irrigation, requires special management including
suitable soils, good drainage and consideration of salt tolerance of
plants

s Suitable for all livestock

2500 -10,000 * Not recommended for human consumption, although water up to
3000 pS/em can be consumed

» Not normally suitable for irrigation, although water up to
6000 pS/em can be used on very salt tolerant crops with very
special management techniques. Over 6000 pS/cm, occasional
emergency may be possible with care

s  When used for drinking water by poultry and pigs, the salinity
should be limited to about 6000 puS/cm. Most other livestock can
use water up to 10000 uS/em
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Total Dissolve Solids (TDS) — Measures

Dissolved solids, smaller than 2 microns, refer to any minerals, salts, metals, in the form of molecules, atoms, cations
or anions dissolved in water. Total dissolved solids (TDS) comprise inorganic salts (principally calcium, magnesium,
potassium, sodium, bicarbonates, chlorides and sulfates) and some small amounts of organic matter that dissolve in
water.

The TDS concentration is the sum of all filterable substances in water that can be determined gravimetrically.
However, in most cases, TDS is primarily comprised of ions.

High levels of total suspended solids can affect turbidity, increase water temperatures and decrease dissolved oxygen
(DO) levels. This can cause the water to heat up more rapidly because the suspended particles absorb more heat and
deplete oxygen, which can adversely affect aquatic life.

Suspended solids can increase the temperature of water as they
absorb additional heat from the sun. This can also cause
dissolved oxygen levels to drop below the thermocline, creating
hypoxic conditions.

SUNLIGHT

Suspended solids, particularly algae, can block suniight from
reaching submerged plants. This can cause dissolved oxygen

levels to drop, as the plants rely on respiration (consuming
oxygen) instead of photosynthesis.

Turbidity — Total Suspended Solids (TSS)
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Turbidity data are reported in Nephelometric Turbidity Units (NTU). To provide a sense of scale, water with a turbidity
of 1 NTU is crystal clear, water at 5 NTU has a tiny trace of discolouration, and water at 100 NTU is brown and opaque.
The standard is less than 10 NTU for rural streams and rivers and less than 30 NTU for urban lakes and ponds.

Total suspended solids (TSS) are particles that are larger than 2 microns found in the water column. Anything smaller than 2
microns (average filter size) is considered a dissolved solid. Most suspended solids are made up of inorganic materials,
though bacteria and algae can also contribute to the total solids concentration.

GRAVEL SAND SILT CLAY ALGAE

pH — Acidity / Alkalinity — Measures

The pH refers to the degree of acidity or alkalinity of a substance. A pH of 7 is neutral. A value above 7 indicates that
the water is more alkaline and a pH below 7 indicates acidic conditions.

A pH of 7 is considered neutral. The logarithmic scale means that each number below 7 is 10 times more acidic than
the previous number when counting down. Likewise, when counting up above 7, each number is 10 times more basic
than the previous number pH stands for the “power of hydrogen” 3. The numerical value of pH is determined by the

molar concentration of hydrogen ions (H+) 3. This is done by taking the negative logarithm of the H+ concentration (-
log(H+)).

Standard values for pH readings are expected, pH 6.5-9 for rural streams and rivers and pH 6-9 for urban lakes and
ponds.

In freshwater systems pH sets up the conditions for how easy it is for nutrients to be available and how easily things
like heavy metals (toxicity for aquatic life) can dissolve in the water. Rivers and lakes generally range between 5
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(acidic) and 9 (basic) on the pH scale.

PFAS are per- and polyfluoroalkyl substances, In Australia, the historical use of PFAS in fire-fighting foams has resulted
in increased levels being detected at sites like airports, Defence bases, and other sites where fire-fighting training has
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been conducted, or where fire suppression systems are installed for extinguishing liquid-fuel fires. Increased
environmental levels of PFAS have also been found near some industrial areas, effluent outfalls and landfill sites refer
(Australian Government ; What are PFAS? | Australian Government PFAS Taskforce.)

PFAS chemicals can persist in the environment for decades, polluting waterways, soil and air, and build up in the
bodies of animals and humans over time.

Two of the best-known types of PFAS are PFOS (perfluorooctane sulfonate), previously used in Scotchgard and
firefighting foams, and PFOA (perfluorooctanoic acid), historically used to make Teflon cookware.

Today, both chemicals are recognised internationally as being toxic to humans and wildlife and have been
discontinued (or are being progressively phased out) in many countries, including Australia.

Refer (ABC Health News PFAS 'forever chemicals' are all around us. What does it mean for our health? - ABC News)

Bioaccumulation of hydrocarbons in the water table:

Polycyclic aromatic hydrocarbons (PAHs) are a major class of organic contaminants.
PAH causes various toxic effects in living organisms including carcinogenicity.

Polycyclic aromatic hydrocarbons (PAHs) are considered a major class of organic contaminants or pollutants, which
are poisonous, mutagenic, genotoxic, and/or carcinogenic. Due to their ubiquitous occurrence and recalcitrance,
PAHs-related pollution possesses significant public health and environmental concerns.

e PAHSs are primarily released from human activities such as fossil fuel combustion, industrial processes, and oil
spills.

e Bioaccumulation: These compounds accumulate in aquatic organisms, including fish and other aguatic species
,and can also transfer through the food chain, posing risks to human health.

e Ecological Impact: The bioaccumulation of hydrocarbons disrupts aguatic ecosystems, leading to reduced biod
iversity and increased toxicity in affected organisms.
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https://www.pfas.gov.au/about-pfas/substances
https://www.niehs.nih.gov/health/topics/agents/pfc
https://www.niehs.nih.gov/health/topics/agents/pfc
https://chm.pops.int/TheConvention/ThePOPs/TheNewPOPs/tabid/2511/Default.aspx
https://www.abc.net.au/news/health/2024-09-19/pfas-forever-chemicals-health-impacts-water-food-environment/104358572
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/polycyclic-aromatic-hydrocarbons
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/organic-contaminant
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/polycyclic-aromatic-hydrocarbons
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/organic-contaminant
https://www.bing.com/ck/a?!&&p=b5d81e1ad648ab1213621f0a76d8d9d3fc219e8b521bbf21b04cf5e0357a0b59JmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjA3MS0xMDUwLzE2LzIzLzEwMzQ2&ntb=1
https://www.bing.com/ck/a?!&&p=b5d81e1ad648ab1213621f0a76d8d9d3fc219e8b521bbf21b04cf5e0357a0b59JmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjA3MS0xMDUwLzE2LzIzLzEwMzQ2&ntb=1
https://www.bing.com/ck/a?!&&p=b5d81e1ad648ab1213621f0a76d8d9d3fc219e8b521bbf21b04cf5e0357a0b59JmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjA3MS0xMDUwLzE2LzIzLzEwMzQ2&ntb=1
https://www.bing.com/ck/a?!&&p=b5d81e1ad648ab1213621f0a76d8d9d3fc219e8b521bbf21b04cf5e0357a0b59JmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjA3MS0xMDUwLzE2LzIzLzEwMzQ2&ntb=1
https://www.bing.com/ck/a?!&&p=1edbfa4bd7cd59cb24b7f5b81c96c92230b45d03e3284ec030d87e9095bd680dJmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjMwNS02MzA0LzEzLzQvMzIx&ntb=1
https://www.bing.com/ck/a?!&&p=1edbfa4bd7cd59cb24b7f5b81c96c92230b45d03e3284ec030d87e9095bd680dJmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjMwNS02MzA0LzEzLzQvMzIx&ntb=1
https://www.bing.com/ck/a?!&&p=1edbfa4bd7cd59cb24b7f5b81c96c92230b45d03e3284ec030d87e9095bd680dJmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjMwNS02MzA0LzEzLzQvMzIx&ntb=1
https://www.bing.com/ck/a?!&&p=1edbfa4bd7cd59cb24b7f5b81c96c92230b45d03e3284ec030d87e9095bd680dJmltdHM9MTc2NTg0MzIwMA&ptn=3&ver=2&hsh=4&fclid=29427859-03fd-668b-17b5-6bbd026c6767&u=a1aHR0cHM6Ly93d3cubWRwaS5jb20vMjMwNS02MzA0LzEzLzQvMzIx&ntb=1

Aqguatic ecosystems

Indicator

Total
phosphorus
10 pg/L

Total nitrogen
400 pg/L

Chlorophyll-a

Turbidity
17.53 NTU

Salinity
(electrical
conductivity)
590 uS/cm

Dissolved oxygen
10.19 ppm

pH

8.32

Numerical criteria (trigger values)

Upland rivers: 20 pug/L

Lowland rivers: 25 pg/L for rivers flowing to the coast;
Lakes & reservoirs: 10 ug/L

Estuaries: 30 ug/L

Upland rivers: 250 pg/L

Lowland rivers: 350 pg/L for rivers flowing to the coast;
Lakes & reservoirs: 350 pg/L

Estuaries: 300ug/L

Upland rivers: not applicable
Lowland rivers: 5 ug/L

Lakes & reservoirs: 5 pg/L.
Estuaries: 4 ug/L.

Upland rivers: 2—-25 NTU (see supporting information)
Lowland rivers: 6—=50 NTU (see supporting information)
Lakes & reservoirs: 1-20 NTU

Estuaries: 0.5-10 NTU

Upland rivers: 30-350 pS/cm
Lowland rivers: 1252200 uS/cm
supporting information

Upland rivers: 90-110%

Lowland rivers: 85—-110%

Freshwater lakes & reservoirs: 90-110%
Estuaries: 80—110%

Note: Dissolved oxygen values were derived from daytime measurements. Dissolved oxygen
concentrations may vary diurnally and with depth. Monitoring programs should assess this
potential variability.

Upland rivers: 6.5-8.0

Lowland rivers: 6.5-8.5

Freshwater lakes & reservoirs: 6.5-8.0
Estuaries: 7.0-8.5

Changes of more than 0.5 pH units from the natural seasonal maximum or minimum should
be investigated.
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Map Image 5. Stormwater Testing Site OP-6 — Basin OSD-6 — MPW
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STORMWATER DISCHARGE TESTING SITE

BASIN 6 (OSD-6) — OUTFLOW
Site image 1. Testing site Basin OSD-6 — Inlet SIOMP Flows
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Water Quality Monitoring Comparative Table (Temporal)

Table 4. Retention Basin 5 MPW. Testing Site MPW 5 Outflow

Testing Site MPW Outflow | May 2024 October April 2025 | Nov 2025
baseline 2024
pH 6.39 6.21 8.32 8.37
Dissolved Oxygen - %/L 4.11mg/L 10.5 10.19 9.5mg/L
Actual Electronic 0.054945 0.008 93.50RP | 175.7 ORP
Conductivity mV mV
Temperature - °C 18.12 19.5 21.9 21.1
Turbidity 0.03 NTU 6.62 17.53 3.66 NTU
Total phosphorous - mg/L | 0.04 mg/L | 0.03 <0.01 0.09mg/L
Total nitrogen - mg/L 1.7 mg/L 0.4 0.4 1.0mg/L
Kjeldahl nitrogen mg/L 1.0 mg/L 0.4 0.3 0.9 mg/L
Dissolved metals
Arsenic <0.001 <0.001 <0.001 <0.001
Cadmium <0.0001 <0.0001 <0.0001 <0.0001
Chromium <0.001 <0.001 <0.001 <0.001
Copper 0.017 <0.001 0.005 0.001
Nickel 0.001 <0.001 0.001 0.001
Lead <0.001 <0.001 <0.001 <0.001
Zinc <0.005 0.008 <0.005 <0.005
Mercury <0.0001 <0.0001 <0.0001 <0.0001
PFAS
Lab results — SUM of 0.13 0.04 0.08 0.39
PFAS
Micrograms/L
SUM of PFHxS & PFOS | 0.04 0.04 0.01 0.33
Microgrms/L
Total suspended solids 6 <5 10 28mg/L
mg/L
Total hydrocarbons
Benzene <1 <1 <1 <1
Toluene <2 <2 <2 <2
Ethylbenzene <2 <2 <2 <2
meta-& para-Xylene <2 <2 <2 <2
Ortho-Xylene <2 <2 <2 <2
Total Xylenes <2 <2 <2 <2
Sum of BTEX <1 <1 <1 <1
Naphthalene <5 <5 <5 <5
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SadsMavie: WATER Sampls ID (L1 P4 IP3 o By
[Matris- WATER]
Sarmpdng dade ¢ b -Mewy-2028 D000 20-Mewy-2028 D000 28-Mew-202% 000D 20-Mig-2025 00c00 20-Mow-2025 0000
Compound CAS NMumbar LOR Ling ESFIITAEI-001 ESTRITARR-002 ESTRITARER-907 ESFIITARS 004 ESFIITAES 005
Rl et [ Rei G
cgyerahle Hydiocarbons - NEPM 2013 Frachons - Continuesd
* £ - £10 Fracfion minus BTEX co_Ci0-BTEX 20 L =0 =10 =20 =20 =110
IFi}
>l - 8 Fracton 1o ol <100 =100 <100 =000 =100
*C1E - CH Frassteen — 100 [TLR <00 =100 <100 =00 =100
=T34 - G40 Fraspion — i PRl =00 =100 <100 =100 =100
& >CAl « G4l Frasciion |swm] = iod [TUR =00 =100 < 1l =00 =100
" wCAE - CE Fracticn mimus Hapbthalens: — L) BL «i00 =100 =100 <100 <100
[F2}
Ti-43-3 1 [TUR < < < <f <f
Hoi-ai-3 2 (T3S =2 =2 <2 =2 =2
H00-41-4 Fl pglL ] ] 3 3 ]
meta- & pars-Kylses 108-38-3 108-42.3 2 bl 2 2 <2 <2 [F:
orthe-Kylene 5478 2 Bl o3 L] o3 o3 g
*  Totsl Xylenes _— 2 [T1 8 w3 =32 o =3 w3
* Sum ol BTEX 1 pel il [T ] ] 3]
Haphthalens 1-20-3 5 il <5 <5 ] <& <%
Ferflucropropans sulfemic sesd 473-41.8| OuD2 [T =0.02 =002 <002 <002 <002
IFFPr)
Perflucrobistare sultoni 3ok areTas| o2 bRl =002 o4 0.0% oz g
[FFES) |
Ferflucropentire wuiforic scid 2708014 | 002 L =0.02 L ooy <02 .02
[FFPed)
Perfluorohexane sullonio acid ano-40-4 | 001 kL =B L8] 0,18 X ] [EH]
[FFHuE) — e ——
Perflusroheplice sulfomic acid IT5-02-8 ooz L =0.02 <002 <002 <002 <002
[FFHpS)
Perfluaroostans suHones acsd 1TaR2a | O [ <201 [T 003 [T+ [XT]
IFFO%] —
Ferfluzronsnsrs sulfomic acid BAIS0. 121 moz oL =0.02 <002 =002 =02 =002
[PFNS)
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Wk Cirder ESIIATA08
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Analytical Results

Sub-Mari: WATER Savmpie D BED [ 1] IP3 (o121 B
e WATER]

Samphng dake / Lme 20-Heere- 2005 0000 DB Men-2028 D000 DE-Nen-2025 000D 20 Hiere-2005 D000 i Meny-2028 000D
Compound GAS Nomiber LOR Lirt ESZEIT4ER-D1 ESISATHE3-002 ESZ5IT465-D03 ES253T483 004 ESISATHES-DIG
Bk [ Foenuit Hwuiin Fieaul

EFP#3 A: Perfluoroalicy] Sullomic Acids - Comtinued

Ferdlusrodecans sullonic acid

PFDE)
EPIXIB: Perflssroaliyl Carboxylic Acids

Ferflusrobaiancis aced (FFEA] ITE-334 an L =01 <01 =01 =01 <01
Perfluoropssnianaio a0l (PFPeA) 2TOA-G0-3 0.0z el <003 o.na <0.02 <002 <0.02
Ferfluorohs xanee seid (FFHoA | 0T-34-4 i K gL <0 B . id 0.0 003 305
— ——

Perflusrohspianoic scad (FRHpA) ATOA%G | 002 L <00F 0.03 <002 <002 <0.02
Peifhioroes i Sid [PFOA) 335-87=1 bl L =0 .05 0.0% Raillil ] o
Perflusronsnanaic scid (FRHA) IThgE.| 003 el Leelr <002 o002 o 002
Perfluorodecancic scid [PFOA) 335783 00 £ Li=l:r 0,02 af a2 200 =002
Perfluroundecanoic acid 05645 oo £ 8 L=, <0.02 <003 <0 =002
{PFURDA)
Pierfluns odsdes anoie acid 307581 illirgd £ =0 =002 = 03 rilrd =003
PFDoDA)
Perfludroidedanoe sied T2026.d.8| 00X L Qo <002 02 Reilind =0.02
[PFTAOA]
Perfluorobetradecanois 3okl ATe-08-7 005 L =008 <005 <0105 L=l ] =0.05
(PFTeDA]

BT08-10-5| 005 L <008 <005 <0 05 o 0% «0.06

Perflunro: s sulonamide TReGIE| 002 L =002 =0,02 =002 =002 =002
(FOSA)

MMty perfuoroootans 000-32.8( Q.08 Pl -1 <008 &1L L1 0,08
sadfon amide [MeFOSA)

M-Efhyl perflaorooctane ez 005 el T {1,058 «all 0% <0 e <0, 0%
silon amide [EFO5M)

B-le Byl peerfluaroactane Jaaaf-0u-7 005 £ 8 <00 <005 =005 Ll ] <0.05
sullonamidcethanol (MeF OSE]

H-Eghyl perfluorooctans 1801-peey [ 005 L <008 <005 < 0% <l <0.08
saon amidcsthanol [EFO5E)
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Fub-Mairo: WATER
[Matr: WATER]
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Fas B et R E ]
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Campaund AL Number LOR iyt ESZNITARE-00 ES2I3T465-002 ES2ANTLEN-QN ESZAATLE-004 ESIADTLED-00
Akl Fidriast RedA Fsrsil
EPZFMC: Perfluorsalky| Sulfonamides - Contimued
N -Meihyl perfsoncoctane TEM-21-8 o.o2 [T-1 8 =00z Lok =002 =0.02 =0.02
siltonamidcacehs aned
(WheF OISR
H-Ettyl perfiasorcoctans e ST ooz [T-18 =00z Lo ik =002 =0.02 =0.02

EPO&0S: TPH{WVBTEX Swmogales

P T ————— TETiI24-T24 | 0008 e T o 08 ) =T 0,08
{2 FTE)
&7 Floorobelomes sulfonis sk ITORaT-2 0.05 Hgl 1] w005 <005 <008 <0.05
&2 FTE)
37 Flaorotelomar subloni sokd T 0a-34 4 DS (118 <008 haili ] <005 olLOS <0.05

| iB:2FT5)
102 Fleaiolelome iullonic sid 1200500 o.og [T 8 <003 o005 <005 <005 =0.086
183 FTS)

EFZ3MP: PFAS Sums
Sum of PFAS 801 Fal E-T-1] 0.58 L= ] 0.0k 038
——

Sum of PFHxS and PFOS AG5-A0-41TEI-TT om [=-3% p-t-1] 04 LRE! 008 233
Sum of PFAS (WA DER L) — oA 1= <001 0.5 L | 0.0k 038

EPXIS: PFAS Sumogale
13C4-FFOS

002 ]

A2 -Chi by e s e Dol 1TOEN-OT0 2 k] e BOLD aai BOZ 117
T liene-D8 IOT =200 2 = 1} SET L1 583 38.5
4 Ereraucs ol rbene 420-00-4 2 - 112 111 108 100 13

13CE-FFOA

002 L]
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Analytical Results

bl WATER Sample ID BEI BEl BBD Bl

Matrin: WATER)

Samplng date £ ime

I-Now-2028 00:00

20-Muar-2005 OOH00

20-PMor-2025 OO0

20 M- 20025 0000

Compaind CAS Number Lini

ES2537 463008

ES25EITAE3-007

ESBZFIT465-008

ES2E3T 463D

Reenult

Ryt

Arusnac TaAo38-2 | 0001 mgiL =0.001 [0 - =000 0.0y
Cadmium T80 00001 mg'l <0000 peel=-h L 0 00
Chroméasm 744p47-3| 0001 maL <0.001 <0001 <0001 .00
——
Coppi Fad-50-4 | ©.001 gl 0003 <0001 Dl 0. 00es
Mickel Fa4002-0| 0001 mpl 0,001 2 001 0,681 0,004
Lexsd T4 0I-F o001 mglL <0.001 =0 001 =0.001 =0 001
Fine Téio-a8-a| 0005 gl [XTH] <0 00 0006 <0005

CE - C9 Frection = 20 Rl =20 =20 L= 1] <30
Cib - Cid Fraction sz =h e L] b=} b1} L]
18 - G20 Fraciion _— 100 B <100 =100 =100 =100
CZ8 - C3E Fraction 50 Ha'lL =50 =50 =50 <50
& LD - C3E Frection [4am) - =0 'l <50 b=} b= i

06 - W0 Fraction ce_cio ) 'L

w20

=20

=20
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SubMatiz: WATER
[Matris: WATER)

Sample 1D

B

BaD

Bal

SHmpAng dafe ! fime

28-How-2028 DE00

28-Mov-Z2028 0000

28-Mioy-200% 0000

20-Miger- 20055 Q000

oo

WOT1: Todnl Recoverable Hydrocarbons - HEPMW 2013 Fractions - ConSinued

CAT MNomber

LoR Uit

ES233T4ES D06

ES253TAES DOT

ES203T4E3 0E

ESZOITAES DIF

Fenutt

Feaut

At

Frnuit

*£6 - G0 Fraction minus BTEX o8 Cr0-BTEX m pplL <H <20 <20 =3 e
(F1)

*C10 - C18 Fraction - plee] [T-L B <100 <100 <100 =100 —_—

=16 - C3d Fraction - = x] [T-1 8 <100 <100 <100 =100 -

=3 - C40 Fraction — oo [T-L R =100 =100 <100 =100 -

& =D - Cdl Fraction jwum) — fidd 'l =100 LAl L3l =100 —.

* *C10 - C16 Fraction minus Maphthalene — ee Bl <100 <100 <160 <100 —

71432 1 HOL =1 <1 =1 =1 =

108-28.3 F] HpL <2 <2 <2 PE] —

100414 F ol <2 <3 <2 <2 —

mata- & para-Nylene 108-38-3 108-43-3 z w3l =2 =2 <2 ] —

artha-Kylene BE47-0 - ] [T-L 8 =3 =3 =3 =2 ==

= Total Kylenes = 2 [T 8 3 L] il -2 =

*  Sum ol BTEX — 1 [T-1 8 =1 =1 =1 =1 e

EPZMA: Perflsoroalkyl Sulfonic Ackds

Ferfunrapropans wulfenic ke 423414 0O wal =0.02 =0.02 =002 =002 e
|_eeers) !
Perfiunrobutans sulbonic acid ATETES ooz Hal =0.02 =0.02 =002 =002 -
IFFBS)}
Perflaoropeniane sulfonic aced 2T00-51-4 oo [T-L 8 «0,02 «0.02 =002 Loillin ——
(PFPa8)
Perfiuorohexans sulonia aoid o404 [ Q07 -4 =001 <001 L] L e
[FFHzS)
Parfhaorohe plane sulfenic sed ITEEIE [=1=-s L =0.02 =<0.02 Lrlreg =002 —_
(PFHpS)
Perfunrooctane wulforse seid i783-231| OO0 wol <001 0.01 0.0 0.0 -
IPFOSE)
Perfiaorononans sulfonic acid BA25g-12-1 | Q02 'l =0.02 <0.02 <0.02 <002 .
(FFMNS}
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ES20ATEGR
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Prafet

Analytical Results

Sub-Matrin- WATER Sampie 1D BEl B= BE0 Bal —
Pdatria: WATER)
Samping date / bme 28-Moy-2028 D000 -Hee-2025 D000 IE-bere-2025 00500 20-Fcre-2025 DO 00 -
Compound CAS Number LOR it ESISATISI-008 ESISITAE8.007 [ESISATHES-008 ES2SITIE8-005 e
Feenuit Arwt Rewat Rt —

EF2MA: Perfleorcaliy] Sulfonic

Ackls - Conlinued

il

ATO=-224 o [1-48 =0.1 =01 =01 =0 i =
Fatfisod opamilanoks sead (PFPeA) 2Tpe-po-3| 002 L =0.02 T 003 03 =
FPadfssicbwaansss acid (FRHA) 0T-34-4 o.o2 [T-1 0 <002 Lrilard [ L r3 oar —_
Padflssicbmplanoi: sead (PFHSA) AT o.o2 [T =002 Loillind =002 =002 -
Pt =it aifini 22k [PFOA) 3547 (1] el =001 LR ] o L —
Perfuparmnanoky a0ed (FFMAY #F8paq | 002 T30 <002 <D F <002 <0 0 -
Pttt ot aistd (FADA) 338782 no2 el =02 <0 0 =002 =002 —_—
Perfluscscuntecanoic acid 208840 | 0.02 el =002 =00 002 =002 —
[FFUnDA)
Parflus cdodecanoic scid 507-55-1 | Q.02 [T <0.02 0L 13 0 = —_
[FFOaDA)
P s an el Soed Ta02e-ad.E | QD2 el =002 <0k <0.0% <002 =
FETrA)
Perfiscrctstradscancic s ITE-O8-T 008 [T =008 <) Q8% = 05 = G} ]
[FFTeDA)
Patflusce ofvr nadec afoie bt id aTens-ios | G085 Rl =05 ol g o 5 o3 B —

754018 | 002 =1 =0.02 002 002 =000 —
FOSA)

H-Methyl perfluorooctane 600328 Q.08 el =008 0 g 3 0 30 —_
Sulf: =i (MaFOSA)

N-thyl perfluarooctans s181-80-2| 008 [ <0.08 o008 <008 008 —
sulfemamade [EFCISA)

H-Methyl perflusrocctans 24448.00.7 008 [ =0,08 [T 008 008 —
sulferamadoethanal [MeFOEE]

N-Ethyl perfluoroootans 101 -ae-z | 008 el <008 <0 £ ) o 0 —
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Work Order . ES2537460
Client - Apical Bushfire and Planning
Project -

Sub-Matrix: WATER
(Matrix: WATER)

Sample D

B6l

Bl

BEO

B8l

Sampling date / fime

26-Mov-2025 00:00

28-MNov-2025 00:00

268-Nov-2025 00:00

26-Nov-2025 00:00

Compound CAS Number LOR Unif ES2537469-006 ES2537463-007 ES2537463-008 ES52537469-009 R
Result Result Result Result —
EP231C: Perfluoroalkyl Sulfonamides - Confinued
MN-Methyl perflucrooctane 2358-31-8 0.02 gl <0.02 =0.02 =0.02 «0.02 —-
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perflucrocctane 2091-50-8 0.0z pgil <0.02 <0.02 <0.02 <0.02 —_
sulfonamidoacetic acid
(EtFOSAR)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124724 0.05 pgil <0.05 =0.05 =0.05 =005 —
(4:2 FTS)
&:2 Flucrotelomer sulfonic acid 27819-97-2( 0.05 pgil <0.05 <0.08 <0.05 <005 —
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 30108-244 0.05 gl <0.05 =0.05 =0.05 <0.05 —
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-50-0 | 0.05 pgil <0.05 <0.05 <0.05 <0.05 —
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS J— 0. pgil =0.01 0.02 0.09 0.18 —
Sum of PFHxS and PFOS 355-46-4/17E3-23- 001 pgil <0.01 oM 0.0& 0.05 —-
1
Sum of PFAS (WA DER List) —_ 001 pgil <0.01 0.02 0.09 018 —

A
EP080S5: TPH{(VBTEX Surrogates

13C4-PFOS _—

002

1.2-Dichloroethane-D4 17060-07-0 2 % 7.7 108 81.4 80.5 —-
Toluene-D8 2037-28-5 2 W 100 B9 98.5 982 —
4-Bromoflucrobenzene 460-00-4 2 % 113 108 11 104 —-

EP2315: PFAS Surmrogate

13C8-PFOA —

002

86.0

855
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Appendix B. ANZECC & ARMCANZ (2000) water quality guidelines

Table 3.4.1 Trigger values for boxdicants at alternative levels of protection. Values in grey shading are the trigger
values applying to typical shghtly—moderately disfurbed systerms; see table 3.4.2 and Section 3.4.2.4 for guidance on
applying thase levels to different ecosystem conditions.

Chemical Trigger valuas for freshwaler Trigger values for maring waler
{pgl-) (gl-T)
Lewvel of protection (% species) Level of protection |% species)

% 85% | o0% | &0% % B5% | 90% | s0%

METALS & METALLOIDS

Adurninium pH=a5 | 27 55 ED 150 [1¥] [u] ] 1]
Adurninium pH=<A5 | ID [[n] I 10 [} [u] ] 1]
Antimorry I [} I} 10 [} [u] ] 1]
Arsenic (As I} 1 24 o4 = 360 © 0 [8] 8] 18]
Arsenic [AsV) 0.8 13 42 140 ° [} [u] ] 1]
Benylium I ([} ] 10 o u] ] ]
Bismuth I o [Is] 0 o [Tu] [Ts] 5]
Bodan a0 roc BB0 © 1300° | ID 1] s D
Catmium H | 0.06 0.2 0.4 LT o7t 550 |q40F 3604
Chirgmiurm (Cr il H | D o Is] [} 7.7 274 4B.6 o0.6
Chirgmium (SRl 0.01 1.0° " 40" 0.14 4.4 20° B5*
Cobalt [n} o Is] [} 0.005 1 14 150°
Copper H |10 1.4 18° 25°¢ 0.3 1.3 3- Sy
Gallium [n} o Is] [} o [u] [Ts] D
Iran I [} I} 10 [} [u] ] 1]
Lanihanum I [} I} 10 [1¥] [u] ] 1]
Lead H |10 34 58 94" 2.2 4.4 66" 12°
Manganese 1200 1o00° | zso0” | 3eon” | D ] o D
Mercury (inorganic) B | 0oe 0.6 18° 5.4 % 0.1 04" 07" 1.4°
Mercury (methyl) o [} ] 10 [[5] 8] 8] 1]
Maolybdeniem [n]} [} o 10 18] 18] 8] 1]
Mickel H | & 11 13 17 7 0= 200 SE0*
Sebeniium (Tatal) B |5 11 1B 34 o [u] [Ts] D
Seberiium (Seh) B | ID o Is] [} o [u] ] o
Siver 0.02 0.05 iR | 0z* 0.8 14 1.8 26"
Thiglurm [n} o Is] [} D [u] [Ts] D
Tin {inorganec, Snlv) [a]} D [Is] o o [Tu] '] D
Tributyltin {as ugiL Sa) (2] 0 o 10 00004 | DODES | 002 |DOSC
LIrEniinm I o [Is] o o [Tu] '] ]
Vanadum I o [I5] 1o 50 100 160 2B0
Zine H | za 8.0" 15° 31 ° 7 15" 23° 43"
MOMN-METALLIC INORGANICS

Ammonia o | 320 goo © 1430° | zaon* | so0 810 1200 1700
Chioringe E |na 3 g" 13" ID i I5] D
Cyanigs F |4 7 11 18 2 q 7 14
Mitrate J |17 70D 3400° | 17000° | 1D [u] [} D
Hydrogen sulfide G |os 1.0 15 26 D [u] [} D
ORGANIC ALCOHOLS

Ethanal 400 1400 2400~ | 400D |ID [Tu] D D
Ethiylens ghyool I 0 [Is] o o [Tu] D ]
Isoprapyl alcohol I 0 [Is] o o [Tu] D ]
CHLORINATED ALKAMNES

Chloromethanes

Dichloremethane I o I] 1o o [u] Tu] I+]
Chioreform I o 7] 10 o Tu] 0 5]
Carben tefrachioride I o [Is] 10 o Tu] 0 5]
Chilorsethanes

1,2-gichioroathane [n} [} 5] 10 1%} 5] 1D D

1.1, 1-Irichlonoethans (o] o] D 0 L ¢] D 0 D




Chapter 3 — Aguatic ecosystams

Chamical Trlg-u&r walues lor freshwalar l'rlggar wvaluieg for marine waler
(pal-"} (glT)

Lewel of protection (% species) Level of protection (% species)

9%, a5 oI, B 0% o5, a0%. B0
1,1,2-richloreethane 5400 G500 7300 400 140 1800 5800 © | 18000 ©
1,1,2 2-tetrachloroethans [n] 1] 1] 10 0] 1] 10 0]
Pentachiorosthane [n] [[s) D 1D [[s) D 1D [[s)
Hexachloroethans B | 230 360 420 500 (1] D [} (1]
Chioroproganes
1,1-dichioropropane [u] 10 5] Tu] 7] [u] 10 [Is]
1,2-dichioropropane [u] 10 5] Tu] 7] [u] 10 [Is]
1,3-dichioropropane [u] 10 5] Tu] 7] [u] 10 [Is]
CHLORINATED ALKENES
Chiloroettylens D [} (8] [n] [[n] [n] [} Is]
1,1-ci:hiorosthylens [n] [} D [n] [[n] [n] [} Is]
1,1,2-nichiorosthylens [u] o ] Iu] [Tn] [u] D [Is]
1,1,2 2-tetrachioroethylens [n] 10 1] In] ] [n] [[u] o
S-chioropropens [n] 10 D [n] [[s) [n] 10 5]
1, 3-hhirOpopene [n] 10 D [n] [[s) [n] 10 5]
ANILINES
Andine ] 250" 1100* | 4800* |ID ] 10 I}
2 4-dichdornaniline 0.6 7 20 50 ° [[n] ] 10 I}
2 S-dichernaniline ] 10 1] [n] 1] ] 10 I}
3, d-chchioroaniling 1.3 3 6 ° 13° a5 150 190 260
3,5-cichioroaniline [n] [} D [n] (1] [n] [} Is]
Benziding [n] [} D [n] (1] [n] [} Is]
Dichlorobenzidine [n] o D Tu] '] [n] [Ta] [Is]
AROMATIC HYDROCARBONS
Benzene 00 950 1300 2000 500 © 70O © g00 = 1300 ©
Toluene [u] 10 5] Tu] 7] [u] 10 [Is]
Ethylbenzene [u] 10 5] Tu] [T] [u] 10 [Is]
o-xylene 200 A50 470 540 ] [n] 1] [Is]
m-xylene ] 10 [8] [n] 1] ] 10 I}
p-xylens 140 200 250 340 1] ] 10 I}
e B-xyiEne [n] 10 1] In] 1] [n] 10 o
CUmEne [n] 10 1] In] 0] [n] 10 o
Paolyeyclic Aromatic Hydrocarbans
Maphthalens 25 16 3T 85 50 ° 70" g0 - 120°
Anifwacens B |ID [} ] [u] (1] [n] [} e}
Phenanifrens B |ID 10 5] Tu] 7] [u] 10 [Is]
Fluoranthens B | o 10 T3] Tu] [T] [u] 10 [Is]
Benzo(ajpyrene B | o 10 5] Tu] [T] [u] 10 [Is]
NitrobenBanes
Mitrobenzene 230 550 B20 1300 (1] [n] [} Is]
1,2-gnitrabenzens [n] [} D [n] (1] [n] [} Is]
1,3-gnitrabenzens [u] o ] Iu] [Ts] [u] D [Is]
1,4-dinitrobenzene [u] 1o I+] Iu] 7] [u] o I]
1,3,5-Irinirobenzens [n] 10 D [n] [[n] [n] 1D 5]
1-methaxy-2-nirobenzans [n] 10 D [n] [[s) [n] 1D 5]
1-methaxy-4-nirobenzans [n] [} D [n] [[s) [n] 1] I
1-chboro-2-nilrabenzene ] 10 1] [n] 1] ] 10 I}
1-chboro-3-nilrabenzene ] 10 1] [n] 1] ] 10 I}
1-chboro-4-nilrabenzene ] 10 1] [n] 1] ] 10 I}
1-chioro-2 d-dinitrobenzens I [} ] [u] ] I [} ]
1,2-gichboro-3-nitrobenzans [n] [} D [n] [[n] [n] [} Is]
1,3-0ichboro-S-nilrobenzans [n] [} D [n] [[n] [n] [} Is]
1,4-0ichboro-2-nilrobenzans [n] o D Tu] [Tn] [n] D [Is]
2, 4-dichloro-2-niirobenzens [u] 1o I+] Iu] [T] [u] o I]




Chemizal Trigger valuss for frashwater Trigger values for marine walsr
i) {pgl")
Level of profection (% species) Level ol protection (% species)
% 85% B0% A% 8% B5% 90% B0
Hexazinone ] D ls] ] 8] I lu] [s]
Simazine 0.2 32 11 35 D I Iu] 3]
Urea harbicides
Diuron 1] n] o ] 1] ] lu] 1]
Tebuihiuran 0.02 232 20 180°  |ID [s] D I
Miscellaneaus herbicides
Acroiein [5] D 5] [s] T3] [] D D
Bromaci [] D I5] [s] T3] [] D D
Glyphoaate 3T 1200 2000 aso0* | ID [] D D
Imazethapyr [] o I5] Is] T3] [s] o D
Icaynil [] D o [s] D [s] D I
Metolachior [i] D o [s] T3] [s] [a] ID
Sethaxyim o Iu] (5] ] [Is] ] Iu] D
Trifluratin E |26 44 B g* [In] ] [u] ID
GEMERIC GROUPS OF CHEMICALS
Surfaciants
Linear alkylbenrens sulonates ILAS) | 65 280 20 © 1000° | ID ] Iu] I
Alcohal efhoxyolaled sulfabe (AES) 340 850 B50© 1100° | ID ] Iu] ID
Alcohel efoxylated sudactants (AE) | 50 140 220 st | ] [u] D
Qila & Petroleum Hydrocarbons (1] Iu] [u] [u] Iu] I [in] [u]
il Spill Dispersants
EF 1100X [] D I5] [s] T3] [] D D
Corexit 7664 [] D o ] T3] [] D D
Corexit B6ET o I5] Is] T3] [s] o D
Corexil 9527 [] D o [s] 230 1100 2200 4400 *
Corexit 9550 [i] D o [s] T3] [s] [a] ID

Notes: Where the final water guality guideline fo be appled %0 a sie is bafow oument analytical practical guantitation bmits, see Secton 3.4.3.3 for
guidance.

Most migger values isted here for metals and metalioids are High refaibity iigures, denved from field or chronic ROEC data (s=e 3.4.2 3 for reference ta
Volume Z). The exceptions are Mogerate relabity for fresiaater aluminium (pH =6.5), manganese and marnne chromiam il

Most igger values isted here for non-metalic inomganics and crganic chemicals ane Modersde refabifty figures, derved from acute LG, data (see
3.4.2.3 flor reference o Volume 2). The exceplions are High nefabify for freshwaler ammonia, 3,4-DCA, endosulian, chiorpyrifos, esfevaleraie,
tebuthivran, three suriactants and marine for 1,1.2-TCE and chicepyrifos.

* = High refiaby figure jor esfervalerate derved from mesooosm ROEC data (no alternative protecion levels avaidabie).

A = Figure may not protect key test speoies. from acute inuicity {and ohvonic) — chedk Sechon 8.3.7 far spread of data and its signficance. ‘A’ indcates
fhal tigger value > aoule loaidty figure; note fat ingger value should be <13 of acule figure [Section 8.3.4.4).

B = Chemicals for which possible boacoumulation and secondary poisoning effects should be considered (see Sections 8.3.2.4 and B3.5.T)

- = Figure may not protect key test species from chnonic tooocity (Shis. refers bo experimental chronic figures or geometric mean for species) — chedc
Eaction 8.3.7 for spread of data and its signficance. Where grey shading and °C’ opincide, nefer io iext in Secion B 3T

O = Ammonia as TOTAL ammonia as [MHy-M] at pH 8. For changes in trigger value with pH reder to Section 8.3.72
E = Chiarine as total chionne, as [Cl]; see Secton 8.3.7.2

F = Cyanide as un-ionised HCM, measured as [CH]; see Seclion 8.7 2.

5 = Sutfide as un-onised Hy5, measured as [ see Saction 8.3.7.2

H = Chesnicals for which algonthms hane been provided in table 3.4 3 1o acoount for the efiects of hardness. The values have been calculated using a
hardness of 30 mgLl Cal0; These should be adpusied io the site-spedfic hardness (see Sechion 3.4.3)

J = Figures prolect against tcadoty and do nod relale ta sutrophication issues. Reder o Seaction 3.3 f eutrophication s the ssue of conoem
10 = insufficent data to derve a reliable tigger valwe. Users advised to check f a low relability value or an ECL is gven in Section 8.3.7.
T = Tamting aor flavour mpaiment of fish fiesh may possibly coour at concenirations below the ngger value. See Secions 4.4.5373 and 8.3.7.



Table 5. Ecological water quality guideline values developed by water regulators

Exposure PFOS PFOA Exposure scenario Comments and source
scenario
Freshwater 0.00023 | 19 pg/L 98% species Australian and New Zealand Guidelines
pglL protection - high for Fresh and Marine Water Quality -
conservation value technical draft default guideline values
systems for PFOS and PFOA.
. Mote 1: The 99% species protection
0.13 220 pgll. | 95% Species level for PFOS is {:Ese to fhe level of
Mg/l prc:jechﬂnl B [sjlllghtlgreij} detection. Agencies may wish o apply a
;nn t:;'?sle v distur ‘detect’ threshold in such circumstances
¥s rather than a quantified measurement.
2 pglL 632 pg/L | 90% species Mote 2: The draft guidelines do not
protection - highly account for effects which result from the
disturbed systems biomagnification of toxicants in air-
breathing animals or in animals which
31 pg/ll | 1824 B0% species prey on aquatic organisms.
Mg/l protection - highly Mote 3: The WQGs adviset! that the
disturbed systems 99% level of protection be used for
slightly to moderately disturbed systems.
This approach is generally adopted for
chemicals that bioaccumulate and
biomagnify in wildlife. Regulators may
specify or environmental legislation may
prescribe the level of species protection
required, rather than allowing for case-
by-case assessments.
Interim 0.00023 | 19 pg/L 99% species As above.
marine kol protection Freshwater values are to be used on an
- high conservation interim basis until final marine guideline
value systems values can be set using the nationally-
agreed process under the Australian
0.13 220 pg/L | 95% species and New Zealand Guidelines for Fresh
palL protection and Marine Water Quality.
- slightly to moderately | Mote 1: The WQG advise that in the
disturbed systems case of estuaries, the most stringent of
freshwater and marine criteria apply,
2 uglL 632 g/l | 90% species taking account of any available salinity
protection - highly correction.
disturbed systems MNote 2: Marine guideline values
. developed by CRC CARE are under
31ugll | 1824 80% species consideration through the nationally-
ug/lL protection - highly agreed water quality guideline

disturbed systems

development process.




Australian Water Quality Guidelines for Fresh and Marine Waters

Type of indicator Indicator Units  Fresh waters Marine waters
Dissalved ooygen’ mgfL =6 = BO-O0% saturation) = 6 (> BD—00% saturation)
Nutrients nuisance - |Section 2.3.3) (Section 2.3.3)
grawths
pH - 6.549.0 < 0.2 pH unit change
Salinity mgfl < 1000 (about 1,500 pSfem) -
Suspended particulate - < 10% change seasonal mean < 10% change seasanal
matter furbidity dancentration mean conceniration
|see aluo colowr & darity) (e abio colour & carity)
Temperature® - « 29C increase = 297 increase
Toxicants
Inarganic toxicants Aluminiem mgfL < 5.0(if pH < =6.5) MR
Alumiriwm wgfL < 10000 (if pH = 6.5) -
Armrmonia gL 2000-30.0 [Table 2.3) MR
Antimany mafl 0o 500.0
Arsenic gL 500D ]
Beryllium mafl 4.0 MR
Cadmium gL 02-2.0° ptli]
Chrgariurn mafl 1000 S0.0
Copper wgfl  20-5.00 S0
Cyanide mafl 5.0 50
Iran gL 1,000.0f MR
Liead mafl 1.0-5.0° 50
Mdereury mgfL 01 01
Nickel mafl 15.0-15000% 15.0
Sebenium gL 5.0 00
Silver el 0.1 0
Sulfide gL 2.0 plli]
Thalliurn el 4.0 0.0
Tin (tributyltin mafl 0008 0.002
Zine el 5.0-5000° S0.0
Organic toxicants Acrylanitrile wgfL NR MR
Benzidine mEfL NR MR
Dichlarobenzidine mafl NR MR
Diphenylbydrazine el NR MR
Halogenated aliphatic  Hexachlorobutadiens mafl 01 0
compounds Halogensted ethers  pg/L MR NER
lsophorone wgfL MR MR
Moanocyclic aromatic Benrene el 3000 300.0
compounds Chigrinated benzenes gl (Table 2.8) NER

Mational Water Quality Management Strategy
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https://www.waterquality.gov.au/sites/default/files/documents/ANZECC-1992-guidelines.pdf




Appendix C. Intensity Frequency Duration — Average Recurrence Interval Indicator
Intensity-Frequency-Duration (bom.gov.au)

RAINFALL INTENSITY IN MILLIMETRES PER HOUR
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http://www.bom.gov.au/cgi-bin/hydro/has/CDIRSWebBasic

